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PREFACE. 



A coDsiderable edition of the little volume entitled an 
* Outline of Mineralogy and Geology' having been near- 
ly, and very unexpectedly, exhausted, in the short space 
of a few months, it became a subject of consideration, 
whether it could be so enlarged as to render a second 
edition more interesting and valuable, without greatly 
increasing the size and price of the book. It occurred 
to me, that it might be possible further to illustrate the 
subjects on which it treats, by introducing some account 
of the more important minerals, with eeneral observa* 
tions upon such as should be omitted. But, vi(hen con- 
^derable progress had been made^ it assumed such a 
patch-work character, that I resolved to re-publish the 
^ Outline,' with such alterations only as might seem es- 
sential to be made ; more especially, as partial descrip* 
tions would completely alter its character, without fully 
answering the purpose of their introduction. Its object 
V^ill therefore oe, as before, rather to awaken inquiry, 
than to satisfy it. 

The attempt to improve it, however, served to con- 
vince me, that, if descriptions, of individual minerals, 
together with some account of the places and circum- 
stances in which they are commonly found, were collect- 
ed with tolf^rable fidelity, from the best authorities, and 
comprized in a small volume, it would prove inslructire 
to the young mineralogist ; more especially, if divei^ted 
of technical and scientific terms, as much as the nature 
of the subject will allow. This feeling wa« an incite- 
ment to undertake the labour of selecting, which, at best, 
is but an bumble occupation. 
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W PREFACE,. 

It next became an object to determinate the order in 
which these descriptions should be placed : and when it 
is considered that any one of the several arraogementa 
tha^ have already been promulgated, might have been 
chosen, I can scarcely hope to escape censure for having 
adopted one, that, in some respects, differs from them 
all ; my apofogy is, that not one of them was adapted 
to my purpose. 

In the introduction to Aikin's * Manual of Mineralo- 
gy,' an attentive perusal of which I wish again to recom- 
mend to the stuoent, there are' some excellent remarks 
on the prevailing arrangements of minerals. From aU 
that has hitherto been done, it may be argued, that the 
very nature of the substances comprehended in those 
arrangements, forbids the construction of any one a^inst 
which many well-founded' objections cannot be raised ; 
and wbereib there shall not be much that is arbitrary^ 
and consequently, dependent one some particuhirviewsi 
or some favorite theoi^. Hitherto, no natural classifi- 
cation of minerals has been discovered : either this 
most desirable obje<^ cannot be attained, or the science 
is not yet sufficiently understood to allow, of its aocom"* 
pliibment 

It cannot, however, be denied^ on the one hand, th# 
the science of mineralogy is ereatly dependent on that 
of chemistry ; nor^ on the otner, that its acquirement 
should be regarded as preliminary to that of geology.-— 
It therefore seemed mdisputable, that if it were possible 
to exhibit the science in such a point of view, as that its 
dependence on the one^ and its intimate connexion witb^ 
the other, should become apj^arent, the result would be 
advantageous to the student. 

With these objects principally in view, peculiar atten- 
tion has not always been given to the enumeration of 
all the nicer characteristics of each* mineral, nor to the 
maintaining of one exact ord^r ef description. This has 
been done oy Aikin, in his ' Mtmual of Mineralogy,' with 
all the fidelity which a precise and scientific detail of 
these characters requires. It has ratlier been my inten- 
tion to give, in familiar language, the more important 
mineralogical and geological characters of each, so as 
to enable the student, by $uch acquaintance as he ma; 
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, PREFACB* ▼ 

thus familfarly gain with the objects of his stuify, to cod* 
suit with advantage the more scientific works of abler 
mineralo^kts. Consistently with this intention, explm- 
nations o? about one hundred terms, commonly used in 
mineralogical description, are given at the end of the 
Introduction ; which includes an enumeration of mineral 
elements and constituents, together with a brief view of 
their chemical characters, and remai^ tending to shew 
their mineralogical and geological importance. The 
order in which the individual minerals have been des- 
cribed, and which is exhibited in the Table of Contents, 
was governed by an attention to the saoie objects. 

Thus, siliceous minerals are first described, because it 
IS estimated that silex forms the largest proportion of the 
oldest and most abundant primitive rocks : and alt 
earthy minerals, of which silex is the largest ingredient, 
are arranged under that head; beginning, chemically, 
with silex in its purest form, and proceeding to such as 
consist of that and another earth, as silex and alumine, 
then to those consisting of silex and lime, &c* and after- 
wards, to suefa minerals as are chiefly constituted of three 
er more earths, terminating with the most compound ; 
and regarding the iron, manganese, be. invplved in ma- 
ny of tbecD, only as accessary constituents. The othep 
esLVthf minerals are proceeded with in like manner, ar» 
bitrarily selecting such as contain the rare earth, glucine, 
and placing them under that head, except that the Ga* 
dolinite, which also contains the still more rare earth, 
Yttria, is pkced under the latter. In regard to metal-* 
liferous miderals, the rules I had prescribed for the or- 
•der of description, could not always be adhered to with- 
out involving some absurdity ; for instance, in the ore 
called Whit* Silver, that metal is an ingredient, accord- 
ing to one analysis by IQaproth, in the proportion only 
bf about 2 per cent. ; but it would have been altogether 
ridiculous to have placed a substance bearing the name 
df White Silver, amon^ the ores of Lead, to which, ac- 
cording to the proportions of its ingredients^ it properly 
belongs. * 

' In order ta avoid too greatly the appearance of a 
Sl^ientific work, e^ery mineral has been described only 
Hader the name or names by whicli it is commonly di&<- 
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tinguished ia our own country. The sjmonyms may be 
found in Aikin's ' Manual,' and still more at ta»ge in the 
useful ' Mineralogical Nomenclature' of Allan. 

This compilation, for it includes but little that is new, 
has been selected from the works of tbe most expe** 
rienced mineralogists ; chiefly from those of Haiiy^ 
Broogniart, Jameson^ the Chemical and Mineralogical 
l)ictionary of Aikins, and the Manual of Aikin ; but, con- 
sidering the purpose of the book, it seemed unnecessary 
to acknowledge the numerous quotations from those and 
other works in a more particular manner, by repeated 
reference to their pages. 

It is common with the beginner to ask for some means 
by which he may be enabled at once to recognise any 
mineral that may present itself to his notice. To this 
inquiry, it may be replied, that, without tbe aid of study 
and experience, no means suflBciently precise can be 
hoped for in a science which is without a natural ar* 
rangement ; and which therefore is divested of the cer- 
tainties belonging to the study of tbe animal and vese* 
table kingdoms; A studious comparison of their cha- 
racters, with the descriptions published in the works of 
mineralog'^sts, might possibly enable the student to ac- 
complish this desirable object. This method is un- 
doubtedly tedious ; and in most cases, the best rules 
that have been laid down, pre-suppose certain previous 
attainments ; but the labour would be materially lessen*^ 
^d, if tbe individual specimens were well characterized^ 
and properly designated. The most eflectual and ad- 
vantageous method of acquiring a competent knowledge 
of minerals is undoubtedly that of personal instruction. 
The superiority which France and Germany have ac- 
quired in mineralogical science, is^ doubtless, in a great 
measure, to be attributed to the facility of obtaining in* 
struction, both public and private ; of which there waa 
an almost total deficiency in this country, until very 
lately. Each of aur Universities has now its professor, 
and private, instruction begins to be attainable. The 
metropolis and its neighbourhood are not without ad- 
vantages' in this respect. Lectures are given at the 
Royal and Surry Institutions. The time and attention 
of Mrs. Lowry, of Titcfafield Street| whose fine coUec- 
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tion of minerals, models, and instruments osed in the 
mineralogical and geological researches, cannot fail, nn- 
der her instruction,^ of being advantageous to her pupils, 
are occasionally given to this object : and T. Webster, 
of Buckingham Place, Fitzroy Square, who is drauebts- 
man to the Geological Society, and has the immediate 
care of its valuable collection, and whose acquirements 
may thence be estimated, also dedicates a part of his 
time to instruction in the sciences of mineralogy and 
geology, as well as to the teaching of drawing ; a know* 
ledge of which is intimately connected with those 
sciences, and in the instruction of which he has adopted 
the most expeditious and advantageous methods be can 
devise. 

Instruction in crystallography is also attainable. N. J. 
Larkin, of Gee Street, Somer's Town, who is a teacher 
of the mathematics, is in the habit of teacbine their ap- 
plication to the theory of crystallization of naUy. A 
perfect knowledge of this most beautiful theory can only 
he attained by a correct statement of the mathematical 
principles on wfaicli it is founded ; nevertheless, the the- 
ory is also taught mechanically by N. J. Larkin, in a few 
lessons, by the assistance of models. These models cut 
in box-wood, may be had of Bate in the Poultry, and 
Mawe in the Strand, at one guinea each, as well as com* 
plete sets of models of all the crystals described by HaUy 
m his Treatise on Mineralogy, from eight pounds to six- 
teen poufids the set, accordmg to the kind of wood of 
which they are made : they are cut by N. J. Larkin 
with great accuracy and beauty. 

In the descriptions of individual minerals included in 
this volume, it was my wish to have given a somewhat 
detailed aceount of their crystalline forms. This I found 
to be impossible, without increasing the size of the book 
considerably. As, however, I conceive that it woidd ndate- 
rially tend to facilitate the progress of the young mine- 
ralogist, it is my intention, at some future time, to publish 
a view of the theory of crystallization, unless it sball be 
accomplished by some abler hand. This view will not 
be illustrated by the application of its mathematical 
principles, and will therefore be only mechanical ; but 
It will necessarily be accompanied by numerous figures. 



illnstratire of tbe theory, and of the transitions of crystal- 
line forms. 

It is probable that some wbo may look into tbis to- 
lume, may judge tbat if tbe descriptions bad been more 
at length, more precise, and more technically scientific, 
Ihey wo«dd have been more valuable, and consequently 
of more general interest. Such as may be induced to 
pass this judgment upon it, are entreated to advert to 
the main purpose of the publication. But, tbe simplicity 
of tbe design, and in all probability, the manner in which 
that design is executed, will deter the scientific from 
penunng a work which is manifestly intended only for 
Ihe begjinner^-only as a first step for the student— and 
which, in reality, has little claim to the notice of the 
miMnloghH. 

W. P. 

London, March, 1816. 



PREFACE, 

B? THE WRITER OF THE AMERICAN NOTES* 



When the American Publishers first requested me to 
furnish additions to Mr. Phillip's work, I hesitated 
about the undertaking. My doubt arose from the amount 
of information already extant in several valuable pub- 
lications, upon Minerafogical subjects. 

The Mboical Repositoht, from its commencement 
in 1798, to the present time, is replete with such hitelli- 
gence. The second volume of that Journal, contains 
the circular address of the first Mineialogical Society 
known in the United States : an association, of which I 
had the honour to be the president, and with the hono- 
rable Samuel M. Hopkins, Greorge J. Warner, Esq. and 
other early and zealous labourers, strove to arm every 
band with a hammer, and every eye with a microscope. 

WoODHOUSB*S BdiTIOH^F ChAPTAL's CHEMISTRr, 

contains many excellent observations, as it was published 
during 1807, and was considered by me as one of the 
best works of its time. 

The AtfEaicAN Mineralooical Journal of Archi- 
bald Bruce, M. D. which was concluded in 1814, is an 
important collection of facts^ and observations, tending 
to elucidate the Mineralogy and Geology of the Fredo- 
nian States and Territories. But above all, Professor 
Clbateland's Elementary Treatise, published in 
1816, is so rich in domestic as well as foreign materials, 
and so generally and juStlyIn the hands of students and 
Qther inquirers, that it seemed to supercede, ii> a great 
degree, the use of other books. It was notwithstand- 
ing, represented to me, that a more cheap, portable and 
compendious manual of the Science, was demanded,- 



X rBEFACC* 

and that an impression of the present performance) 
urould be immediately begun. 

I therefore abandoned my scruplues, and determined 
to compose a few notes, for the purpose of giving more 
interest to the present edition. Where the matter of 
them has been borrowed, t have endeavoured to make 
proper acknowledgement of the source ; believing, that 
for good deeds, every person ought to receive all the 
praise that is due to him. Wherever there may be 
omissions in this respect, the reader is assured they do 
not proceed from an intention to withhold commenda*^ 
tion. 

My own collection of facts and specimens would have 

}>ermitted me to have been much more ample and dif- 
use. Indeed, it was a task of considerable difficulty, to 
restrict myself to the actual limits ; there was never- 
theless a reason for it. The description of many of the 
specimens in Geology, which my cabinet contains, 
having been already submitted to the public, there was 
less necessity to travel out of the province of Mineralogy 
on the present occasion. 

I must however observe, that additional exertion, 
would have rendered this edition more complete, and 
that, from the rapid influx of materials, a future im- 
pression may be rendered incomparably more valuable. 
It 18 very remarkable, how much I am indebted to 
LadieSj and to Militaty Qendemen^ for specimens. I 
hope tbeir example wiU be u)Uowed by all other classes 
of Citizens. 

SAMUEL. L. MITCHILL^ 

NeuO'YorkiMayy 1818. 



INTRODUCTION. 



The investigation of the structure of tbe earth beloBgg 
to tbe science of Geology. It may bowever be interest* 
ing to take a rapid survey of tbe present state of our 
knowledge respecting it, were it only for the sake of 
showing its intimate connexion with mineralogical pur* 
suits. 

In speaking of the earth and of our knowledge of ito 
structure, it is essential that tb« limited extent of that 
knowledge should always be had in remembrance. We 
are acquainted with it, only to a very inconsiderable 
depth ; and when it is recollected that, in proportion to 
tbe bulk of tbe earlb, its highest mountains are to be coD* 
sidered merely as the unimportant inequalities of its sur- 
face, and that our acquaintance does not extend in depth, 
more than one-fourth of the elevation of these moun* 
tains above its general level, we shall surely estima;te our 
knowledge of the earth to be extremely superficial ; that 
it extends only to its crust. 

The term * Crust of tbe Earth' therefore relates only 
to the comparative extent of our knowledge beneath its 
surface, it is not used with the intention of conveying 
an opinion that the earth consists only of tbis crust, or 
that its center is hollow^ for of this we know nothing* 
The term may not be pbilosopbical, but it is convenient. 

The structure of the crust of the earth ispaost readily 
studied in mountains, because their masses are obvious; 
and also because, as they are the chief depositories of me- 
talliferous ores, the operations of the mmer tc^nd greatly 
to facilitate their study. Mountains are composed of mas- 
ses which have no particular or discernible shape : or, 
as is more commonly the case, of strata or beds, either 
horizontal or oblique, sometimes nearly vertical. 

^ B 
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In these masses and beds^ different structures bare 
been observed. Some of them are crystalline ; that is to 
isaj) are composed of crystals deposited in a confused 
mannert as io granite, or of crystals imbedded in some 
other substance, as in porphyry. These crystalline 
rocks contain no organic remains; and, as they are 
always found beneath, never above, those which do con- 
tain them, they are considered to have been of earlier 
formation, and therefore have been termed primitive 
rocks. 

Other mountain rocks have no appearance of crystal- 
lization ; but, on the contrary, seem rather to have been 
formed by the mere falling down, or settlement, of the 
substances of which they are composed, from the solution 
which contained them. These are always found above, 
never beneath^ the crystalline rocks ; and often contain 
a va^t ubuudarice oT organic remains, both animal and 
Tegeiable. The more ancient of these, or such as con- 
tain the I'emams of animals of which the genera and spe- 
cies are eitinrt, are cEklled Transition rocks : the more 
recent, or such as contain the remains of animals in some 
degree, or perfectly, resembling those inhabiting our 
oceans, are called Floetz or Flat rocks, because their po^ 
sition is considerably, or perfectly, horizontal : the for- 
mer have received the name of Transition, as connect- 
ing the primitive with the flostz rocks. By many mi- 
neralogists the transition and the floetz are classed toge- 
ther under the name of secondary rocks. 

Primitive and secondary rocks have sufi*ered consider- 
l^ble change and ruin from causes which it is not our pre- 
sent object to notice ; and their disintegrated portions^ 
having been formed anew, now constitute that peculiar 
description of deposite which is termed alluvial^ and 
ftrhich therefore consists of the debris of other rocks. 
Such are clays, gravel, sand, &:c. and these often con- 
tain the remains of land and amphibious animals, and 
^f fish : they are found above the preceding, sometime!> 
testing immediately upon primitive rocks. 

But there is still another and a very ciifferent kind of 

rock, abundantly found in certain countries^ which may 

in a great meaeure be considered, like the preceding, as 

-^ jresulting from the ruin of rocksy but from an opposite 
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cause, or by an agent directly the reverse, viz. by fire j 
constituting those known by the name o{ volcanic rock$ J» 
many of these strongly bear the marks of heat, and even 
of fusion ; some, on the contrary, offer no evidence of 
their having been subjected to heat. 

Lofcy mountains composed of primitive rocks usually 
present rugged and uneven summits, and steep acclivities 
on the sides, as though they had suffered by convulsion. 
Such as are wholly or externally composed of secondary 
beds or strata, are less rugged on the summits and sides ; 
their summits are flattish, or somewhat rounded, and their 
sides present acclivities more easily accessible; and are 
still more so when covered by alluvia) matter, wbich> 
serves to fill up their roughnesses and4\ollow8, and oftea 
presents nearly a plane surface. 

Both primitive and secondary mountains, more parlt- 
cularly the former, are traversed in various directions by 
fissures, of different dimensions. These fissures are not 
often empty, but are mostly filled- with stoney or metal« 
liferious substances, accompanied by vast quantities of 
water ; but not often by portions of tbe rocks they tra- 
verse. These fissures are termed Mineral keins : of 
whatever substance or substances, the body of a vein may 
be composed, its sides are commonly very determinate! 
and are by the miner called the walls of the vein. 

From these veins, a large proportion of all the mine- 
rals which are found in the cabmet of the mineralogist, 
are extracted ; indeed almost all such as, from their ra- 
rity, brilliancy, or peculiarity of' form and combinattoQ^ 
possess the greatest attraction for the mere collector : 
but these, though in these respects they may be the 
most curious, are by no means the most important 

Mineralogy is a science of so great interest,, that it< 
would be too much to be regretted were its real objects 
and tendency misunderstood, or suffered to degenerate 
into an avidity merely for the collecting of what is bril- 
liant or rare. It is capable of affording larger and more 
useful attainment than the possession of an unique. To 
the attainment of the science of geology, that of mine- 
ralogy is essentially requisite. 

The study of mineralogy, therefore^ does not include 
only a knowl8(%e of the more rare and curious substan- 
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ces ; there is nothing in the mineral kinedom too elera- 
(e J or too low for the attention of the mineralogist, from 
the substanees composing the summits of the loftiest 
mountains, to the sand or gravel on which he treads. It 
is true that the aggregated masses of compound rocks 
are not arrangedin a mineralogical collection ; but it 
must be remembered that each of the substances af 
which such ag^egated masses are constituted, are all 
comprehended in a mineralogical arrangement, and 
therefore find their places in the cabinet Granite, it is 
true, is not to be found there ; but its components, 
cjuartz, felspar, and mica, are met with in every one. 

Thus, then, by the study of what, in opposition to the 
term aggregated rocks, may be termed simple minerals, 
the mineralogist becomes enabled to detect the sub- 
stance with which he holds acquaintance by itself, when 
aggregated with others in a mass ; and thus he becomes 

3ualified for the more difficult and more important stu- 
y of the science of geology ; which embraces a know- 
ledge of the nature and respective positions of the masses 
ancibeds composing mountains ; and indeed of country 
of every description, whether mountainous or otherwise. 

It is not, therefore, or at least it ought not to be, tbe 
sole object of the mineralogist, to be able to distinguish 
the several genera and species of mineral substances ; 
nor should his attention be confined to the mere task of 
recognizing at first sight any mineral that may present 
itself; or of being capable of at once assigning it a pro- 
per place in his cabinet. He should hold a more enlar- 
ged acquaintance with minerals, and with the circum- 
stances attending them, in what may be termed, their 
native places ; he should know something of tbe posi- 
tions they respectively bear towards each other in those 
places ; he should become acquainted with their rela* 
tive ages, deduced from the nature of the rocks in which 
they are found ; their comparative scarcity or abun- 
dance ; their combinations ; the countries in which they 
occur ; and their characters, both internal and external. 

This knowledge, it may be repeated, is the first and 
requisite step to the science of geology : not that it is 
essential to this science that every mineral should be ac- 
curately known : some «re of comparatively little impor* 
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taDce in a geological point of view, from their extreme 
scarcity ; but it is essential to become acquainted with 
simple minerals in the general, because of some of them^ 
many of the vast masses of the earth are composed* 

Minerals which are found only in primitive rocks, are 
said to belong to primitive countries ; by which name 
are designed such tracts as are chiefly composed of pri- 
mitive rocks. The substance in or on which a mineral 
is found, is called its gangue or matrix; when in its natu- 
ral place or position^ a mineral is said to he in situ; 
when this place and position are known,,. we are acquaii^ 
ted with its habitat. 

In conformity with the obiect of this work, as explain- 
ed in the preface, we must, before entering upon a des- 
cription of individual minerals, take a view or the nam* 
her, as well as of the nature of the elemental^ bodies, of 
which they are constituted. In thb, I shall aim at brevity. 

The whole number of mineral elements are common- 
ly included in the list of 9 earths, 2 alkalies, 27 oietals, 
and the two- bases of combustible bodies^ carbon and 
sulphur ; but there are still other substances, both sim- 
ple and compound, which having been detected by 
analysis, as entering into the composition of certain of 
the minerals about to be described f it seems essential 
in an elementary view of the science thai these con- 
stituents should have a due consideratiw, whether 
they be regarded essentially as mineral elements, or on* 
ly as accessaries. 

These substances consist of certain acids, together 
with water, hydrogen and oxygen. " 

The acids are 13 in number, and are qompound sub- 
stances ; generally, thoush not without exception,, con- 
sisting of oxygen, unitea in different proportiona with 
certam bases. 

The ban (ffthe Molf bdic acid is Mriybdena 

Arsenic Aneoie 

Chromic Chrome 

TuDCstic TuDntta 

Carobnic Carboo 

Solphuric Sulphor 

Pbospboric Phosphoroy 

Fluoric Fluorine 

Boraai» Botod 

r^itiic NitrQ^ 

Muriatic XJbUmm 

Succinic onkooim 

Mdlitic ankoows 
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most abundant of mineral elements, if not the most com- 
mon and most abundant of all. 

Of the most plentiful of all mineral substances, silex, it 
forms 54 per cent. ; of alumine 46 ; of lime 28 ; of 
magnesia 38 ; of potash 17, and of soda 26 per cent. ; 
to which it may be added, that it forms about 88^ per 
cent, of water ; and that in the ores of tin and manga- 
nese, and many of those of iron, lead, copper, &c. 
oxygen enters as an ingredient in various proportions. 

Oxygen also forms an important ingredient in many 
minerals, as an essential element in certain acids ; as in 
the two abundant substances the sulphate and carbonate 
of lime. It has been supposed that the latter alone con* 
Mitutes one-eighth part of the whole crust of the globe. 
It may be assumed that lime stone is composed of 56 
parts of lime and 44 of carbonic acid. Now lime consists 
of about 72 per cent, of calcium, and 28 of oxygen ; and 
carbonic acid of about 29 per cent, of carbon, and 72 
per cent, of oxygen ; so that oxygen enters into the com* 
position of the one eighth part of the crust of the globe, 
which is calculated to be constituted of carbonate of 
lime, in point of fact, nearly in the proportion of one- 
half. 

But argillaceous rocks are considered '•^ be more uni- 
versal and plentiful than calcareous, and siliceous more 
abundant still. Of these rocks oxygen forms on an aver« 
age 50 per cent. ; so that the calculation in regard to the 
proportion in which oxygen enters into the composition 
of minerals, would amount to a very large percentage pf 
the whole crust of the globe. 

HITDROOEN. 

The most simple form in which Hydlrogen has been 
obtained, is that of a gas, in which it is in union with calo- 
ric, or the matter of beat. It is considered to be an ele« 
mentary body. 

Hydrogen is one of the component eleihents of water ; 
its name b compounded of two Greek words, importing 
that circumstance ; it is one of the elements of sulphur, 
jBind also, as it is believed, of phosphorus, of ammonia^ and 
9f the fluoric, and muriatic acids^ It is obtained, in varia* 
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able proportion, from seFeral of those substances, which 
are termed combustibles ; and, in combination with sul« 
pbur, forming sulphuretted hydrogen, it has been detect- 
ed by analysis, in the Hailyne or Latialite ; the swine- 
stone or stinkstone, a variety of carbonate of lime which 
is found in considerable abundance, is supposed to owe 
the peculiarly ofiTensive odour which it gives out when 
scraped or rubbed, to the presence of sulphuretted hy« 
drogen. 

Hydrogen gas is emitted from the crevices of volcanic 
matter ; and it is asserted by Brongniart, that near St« 
Barthelemi, which is not far from Grenoble in France, 
hydrogen gas issues from the crevices of a country which 
has no appearance of being volcanic ; and consisting of 
a grey friable argillaceous schistus. The gas has tio 
odour ; and if inflamed continues burning sometimes for 
many months : the surrounding mountains are calcareous. 
He likewise says, that similar circumstances occur ia 
England, on the road between Warrington and Cbestei^ 
and also near Brozely in Shropshire. 

WATER. 

Water is composed of oxygen and hydrogen, in the pro- 
portion of about 88f of the former to 11^ of the latter. 

Water may be considered as merely an accessary, and 
not as an element, in some minerals : it is occasionally 
enclosed in crystal and chalcedony, and in variable pro- 
portion in certain minerals of a granular or loose texture ; 
but, in some otbers« it ^<% an essential principle, as is evin- 
ced by the diiference existing between the forms of the 
primitive crystals of the common, and of the anhydrous, 
sulphate of lime ; the latter of these is composed of lime 
and sulphuric acid ; the former, of lime, sulphuric acid, 
and 21 per cent, of water : when water is an essential prin* 
ciple, it is ter8ie<jl water of crystallization. 

Vrater is found in very different proportions, in a large 
number of earthy, as well as of metallic, minerals, botb 
crystallized and massive. 

The pure alkalies, potash and soda, retain even after 
fusion, about l-5th of their weight of water; and all acids, 
in a liquid state, contain water as an essential element. 
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ACIDS. 

It is impossible to give such a description of tbe acid^ 
«is will cbaracterize them altogether The greatest part 
of them are chemically described as possessing a semv 
taste of various degrees of intensity, and of reddening ve- 
getable blue coloare : but these properties are not com- 
mon to all of them. 

The peculiar properties of each acid are derived 
from the base. This base in most of the acids is united 
with a certain proportion of oxygen ; which until lately 
was conceived to be the acidifying principle. In two 
of the apids it has however been proved, that their aci- 
difying principle is hydrogen ; which also is probably 
the case in respect of certain others. 

The names given to the acida have been mostly de- 
rived from their bases: thus sulphur, in combination 
with a certain proportion of oxygen, affords sulphuric 
acid ; carbon affords carbonic acid, and so on. 



Acid, 


Base 


Acidifjflng Principle 


The carbonic, consists ^ 


carbon 


and <st^gen 


phosplioric 


pbosphonis 


oxygt n 


fluoric 


fluorine 


hydrogen 


iulphuric 


chlorine 


oxygen 


muriatic 


liydro^en 


nitric 


nitrogen 


oatygen' 




boroa 


oxygen 


tungstic 


tungsten 


oxygen 


chrabjic 


chrora«t 


oxygen 


mdfyMic 


molybdcna 


oxygen 


arsenic 


arsenic 


oi^gen 


T succinic 


unknown 




mellitic 


unkuowB 





Each of the above acids is found in one or other of 
the mineral substances about to be described ; and in 
the preceding list they are arranged in the order of their 
supposed formation, arguing fr6m the nature of the rocks 
in which the substances mineralized by them are met 
with. 

An earth, a metal, or an alkali combined with an acid, 
is chemiedly termed a Salt ; acidiferdus mineral sub- 
stances have therefore been termed SaUs^ by some mi- 
neralogists ; and have been selected from minerals in 
general, and arranged under the name of Saline Mine- 



INTRODUCTION. Xl 

rah. This selection has heen altogether arbitrary ; all 
those who have constructed arrangements have not been 
determined in their selection by a precise agreement 
in ibe characters of the minerals they have selected ; the 
minerals of this class (for the existence of which there 
seems to be no reasonable occasion) have been much 
more numerous in some arrangements than in others. — 
By others the Addiferous Earthy Subitances have been 
placed by themselves under that title. 

The carbonic, phosphoric, fluoric, sulphuric, muriatici 
nitric^ boracic, and arsenic acids, are found in combiila-^ 
tion with earths. 

The carbonic, phosphoric, sulphuric, murjatic, tung- 
Stic, chromic, molybdic, and arsenic acids, are found 
mineralizing certain of the metals. 

The nitric and carbonic acids are found united with 



The carbonic, sulphuric, muriatic, and boracic acids 
^ve found combined with soda. 



PHOSPHORUS. 



Phosphorus k a highly inflammable substance, usually 
of a flesh red colour, and very soft: its sp. gr. is 1.77.— 
In the atmosphere it emits a white smoke, and peoaliac 
smell, and a faint and beautiful light arises from it. 

When phosphorus is acted upon by a powerful voltaic 
battery, it gives out a gas in considerable quantity, which 
proves to be phosphorett^d hydrogen : hence it is con- 
cluded that hydrogen is one of its component elements^ 
This is the present extent of our knowledge respecting 
the nature of phosphorus. 

100 parts of phosphoric acid are composed of pho^* 
phorus 36.72, and of oxygen 53.28. It is obtained by 
a chemical process from calcined bones ; by another 
process, the phosphoric acid is robbed of its oxygen, and 
phosphorus is obtained. 

Lead, manganese, and copper, are found mineralized , 
by the phosphoric acid, in proportions diflerine from 18 
to 31 per cent. ; it also occurs in a small quantity in one 
of the ores of iron ; and combined with lime, in the pro- 
jportion of 46 per cent. 
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FLUOKl^E. 



The last experiments of Sir H. Davy on fluoric acid, 
have induced him to believe that it is composed of hy- 
drogen and a peculiar base which he has denominated 
fluorine. This substance, from its strong affinities and 
decomposing agencies, has not yet been exhibited in a 
separate state ; nor have any attempts to detach it from 
its combinations been successful. 

Lime, mineralized by the fluoric acid, is of abundant 
occurrence, forming fluate of lime, in which the acid 
exists in the proportion of 33 per cent ; and it is com- 
bined in nearly the same proportion with alumine and 
soda in the cryolite ; of the Saxon topaz and the picnite 
it forms 5 or 6 per cent : it has not been detected in any 
metalliferous mineral. 

NITROGEN. 

Nitrogen, in combination with caloric, when it is 
termed nitrogen gas, is one of the constituents of atmo- 
spherical air: from its unfitness for the support of ani- 
mal life, it is frequently called azotic gas : the term azote 
is compounded of two Greek words, having allusion to 
that negative quality. It has since been c^led Nitro- 
gen gas, because, by a union with oxygen, it composes 
nitric acid. 

It immediately extinguishes a lighted candle and even 
phosphorus, and is fatal to animal life. 

I^ is suspected that nitrogen is not an element ; Ber- 
zelius supposes it to be a compound of oxygen with 
some base in nearly equal proportions : this supposition 
is merely hypothetical. 

The claims of nitrogen to be considered as a mineral 
constituent, are, that it enters into the compositidn of 
ammonia, one of the alkalies ; and that, as a constituent 
of the nitric acid, which consists of 25i of nitrogen and 
lAi of oxygen, it is also an ingredient of nitre or salt- 
petre. 
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CHLORINE. 



It Is the opinion of Sir H. Davy, and many other 
able chemists, that the oxymuriatic acid contains no 
oxygen ; the presence of which its nam« implies. He 
has consequently changed its name for that of Chlorinei 
derived from the green colour which it possesses wheu 
in a gaseous form. Chlorine has never been decompo- 
sed. The muriatic acid consists of equal volumes of 
Chlorine and hydrogen. 

Chlorine has never been found pure, in nature. 

The muriatic acid is found in small quantity in the 
sodalite, and one or two earthy minerals ; but m com- 
mon, or rock salt, it is combined in the proportion of 44 
per cent. : it is found in combination with lead, quick* 
silver, and silver, in proportions differing from 8 to 21 
per cent. : of the arseoiate and phosphate of lead, it 
forms about 2 per cent. 

BOHON, 

Boron is a peculiar combustible substance, which has 
been obtained by subjecting crystals of boracic acid to 
the action of a voltaic battery. Its precise nature is not 
yet understood ; though it is ascertained to be a sub- 
stance differing from every other known species of mat- 
ter. Sir H. Davy conjectures that it is a compound. 

Boracic acid is supposed to consist of one part by 
weight of boron, and 2 of oxygen. 

I'he boracic acid enters into the composition of two 
rare earthy minerals, the boracite and the datholite : in 
the proportion, of 83 per cent, in the former, and 24 per 
cent, in the lattii^ It has not been detected in any metal- 
liferous substance ; but it occurs in the proportion of It 
per cent, in the borate of soda, or borax, which is abun- 
dant in a certain lake in Thibet, 

THE succink; acid. > a 

The only claim wkich the Succinic acid has to bo 
considered'^ as a mineral constituent, is, that it forms one 

*C 
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of the ingredieDt principles' of amber ; which, though it 
be of uncertain prigifii has by common consent obtained 
a place among mineral substances. 

This acid is not obtained pure from amber ; but when 

EiriSed, it fonns white, transparent, shining crystals, hav- 
g the form of trianeuiar pnsms. The Succinic acid, 
from its property of decomposing all solutions of iron, is 
bighly useful in the analysis of mineral waters. It has 
not been decomposed: its base is therefore unascer- 
tained. 

THE MELLinC ACID. 

The Honeystone or Mellite, one of the combustibles, 
is the only substance that has yielded i\Ps Meliitic acid ; 
which is obtained from it by a chemical process, in acicu- 
lar crystals) which possess at once a sour, sweet, and bit- 
ter taste, and are combustible. The base of this acid is 
not ascertained. 

Some account of the bases of the other acids will fol- 
low ; carbon and sulphur being noticed under the head 
of Combustibles, and tungsten, chrome, molybdena, and 
arsenic, under that of Metals. 

EARTHS. 

The Earths are nine in number, viz. 

Silex, Magoeoa, Yttria, 

Alumine, Zircon, Baiytei, 

Lime, Gludne, Strootiao. 

Four of them, Lime, Magnesia, Barytes and Stron- 
<tian, possess some of the chemical characters of the Al- 
kalies ; by some, they have therefore been placed among 
the Alkalies ; others have called them Alkaline Earths. 
The whole number were, until within the last few years, 
considered to be simple or elementary bodies, but Sir H. 
.Davy has proved them to be compounds consisting of 
oxygen united with certain bases, some of which possess 
several of the characters peculiar to the metals ; out the 
nature of these bases is not so well ascertained as that of 
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tbe bases oftbe two Alkalies. The dtscorerer, howerer^ 
considers roost of them to be metds ; and if this be ad*^ 
luitted, the earths are to be considered as metallic oxides.^ 

The four alkaline earths were much more readily de» 
composed, and their bases are ascertained to posseai 
certain of the characters and properties of tbe raetab^ 
with greater certainty than the remaining five ; which 
have a much stronger affinity for the oxygen with wbidr 
they are combined. 

The metallic basis of Barytes^ has been u^med Bartunif 
by Sir H. Davy ; that of Strontian, he denominates Stron^ 
Hum ; that of Lime, Calcium; for that of Magnesia, JMof- 
nesium has been proposed, but it is less peitectly knovm 
than the tbree preceding : the base of Silex, SUidum^ 
has not been obtained in a state of separation ; it was at 
first considered to be a 'metal, but " Sir H. Davy now^ 
believes it not to be a metal, but a substance siost re*' 
sembling boron ; and, like it, bearing an analoey to 
charcoal, sulphur, and phosphorus." The base of Alu- 
mine, Alumium^ has not yet been produced in a state fit 
for investigation : that of Zircon, or Zirconium^ is still 
onknown : as well as that of Glucine, or Glucmum ; and 
that of Yttria, Yttrium, has not been exhibited in a sepa- 
rate form. 

These bases are united with oxygen in different pnK 
portions. That of Barytes is united with about 10 per 
cent, of oxygen ; that of Yttria about 12 per cent. ; of 
Strontian about 14 per cent. ; that of Zircon 17 p^ 
cent. ; of Lime 28 per cent. ; of Glucine 30 per cent ; 
of Magnesia 38 ; of Alumine 46 ; and of Silex 54 per 
cent* 

The Earths are here placed in the foregoing ordeft 
(p. xiv.) and the minerals of which they constitute the 
chief ingredients, will hereafter be noticed in that ordar^ 
for the following reasons. Silex, Alumine, and Lime^ 
are the principle constituents of the oldest primitivo 
rocks. Magnesia also enters into the composition of a 
primitive rock, though not one of the most abundant^ 
Zircon and Glucine are in part the constituents of a few 
rare minerals which are imbedded in early rocks, or are 
met with in the veins of primitiye mountains ; in the 
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veins of ivhich, also, Yttria, Bary tes, and Strontian occa- 
sionally occur. 

Some further observations respecting the relative pro- 
portions and localities of the Earths may prove interest- 
ing. 

Stlex is not only the chief ingredient of a large num- 
ber of the most abundant rocks, but it also forms a con- 
siderable proportion of all clays and soils ; it is tlie prin- 
cipal constituent of more than half of the whole number 
ot compound earthy substances, which, in contradis- 
tinction to aggregated rocks, ?re sometimes termed 
simple minerals ; it enters into the composition of a few 
rare and crystallized metalliferous minerals in the pro- 
portion of 30 or 40 per cent., and in very small propor- 
tion in several of the most abundant ores of iron. If there- 
fore it were possible, as heretofore, to regard Silex as a 
simple elementary body, we should have no difficulty in 
adjudging it to be the most abundant in nature. 

Alumine is considered to be the most plentiful earth 
after Silex. It occurs largely in primitive rocks, in many 
of the secondary, and in all clays and soils : it enters in- 
to the composition of a considerable number of earthy 
minerals, and in small proportions in a few metallife- 
rous minerals, particularly in certain ores of iron. 

Lime is less abundant than Alumine in primitive rocks ; 
but is extremely so in transition and flop tz, or secondary 
rocks ; it enters into the composition of many compound 
earthy minerals : it forms from 9 to 25 per cent, in ft 
few rare and crystallized minerals, and is found in smal- 
ler proportions in a few others. 

Ma&fima is not an abundant ingredient in rocks ; but 
is chiefly confined to those called serpentine, basalt, and 
certain varieties of limestone. Some of the earthy mi- 
nerals in which it is found, and which are pretty nume- 
rous, occasionally enter into the composition of rock^, 
but are principally met with in veins. It occurs but 
sparingly in soils, and is unfavorable to vegetation : the 
only metalliferous mineral in which it has been detect* 
ed is spathos iron, of which it forms less than 1 per cent.- 

2Sirc(mjGlucine and Yttria are very sparingly found : 
the first is the most common ; the second has been de- 
tected only as a component of a very few rare minerals 
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iCn small proportions : both are met with imbedded, and 
h) veins, in primitive rocks. Tttria has been discovered 
only as an ingredient in two or three rare minerals. 

Baryies is not very abundant ; Strontian'mtLj be es- 
teemed a rare earth ; they are chiefly found in mineral 
veins, and have not been detected in rocks or soils : thej 
are principally met with in that state, which has induced 
some mineralogists to rank them among saline minerals. 
The latter, has not been found combined in any metal- 
liferous mineral ; the former only in one, compact maor 
ganese, in the proportion of 14 per cent. 

Silex, Alumine and Magnesia are met with nearly 
pure. 

Silex, Zircon, Glucine and Yttfia have not be^n 
found combined with an acid ; but the former is involv- 
ed in many acidiferous minerals. 

Lime, Barytes and Strontian chiefly occur combiaed 
with acids ; but the former is an ingredient in maiiy 
earthy minerals which are not acidiferous. 

THE ALKALIES. 

The jllkfiliesj Potash, Soda, and Ammonia, have p6- 
£uliar chemical properties, which are noC our present ob- 
ject. The two first, not being volatilized by a n^oderate 
heat, are termed fixed alkalies ; the last, as it Exists id 
its purest form in the state of gas, is called Volatile Al- 
kali. Potash and Soda were long considered to be 
simple elementary Ibodies, though it was also conjectur- 
ed that they were not. Withinthe last few years that.con- 
jeclure has been verified by the brilliant discoveries of 
Sir H. Davy, who eflfected their decomposition by means 
of electric or galvanic agency It has by this meaqs 
been satisfactorily determined that Potash consists pf 
oxygen, united with a b£^e which, in many, if not m 
mdst respects, bears a strong affinity to the metals : it js 
of a silvery whiteness^ and is solid at common tempera*^ 
tures. Soda, it has been determined, consists of osgrgea 
imited with a base which is Wid at ^e usual tempera- 
ture of the air. 

These bases, Poiassium and Sodium^ are combustible 
bodies : by exposure to oxygen, und^ certauaciffGUCflr 
# C 2. 



sviu iirrRODircTioir. 

stanceSi tbey absorb it, and thus become alkalies again. 
In lustre, opacity and malleability, and in certain chemi- 
cal properties, these bases agree with the metals : and 
have therefore been considered as metals by Sir H» 
Davy : but they are lighter than water, and are there- 
fore at least six times lighter than the lightest of the me* 
tals, tellurium. 

Potash consists of about 17 of oxygen, and 83 of po- 
iassium* Soda of about 26 of oxygen, and 74 of so- 
dium. 

Ammonia, or Volatile Alkali, has likewise been de- 
composed by voltaic electricity. 100 measures of An)- 
monia are estimated to consist of about 75 of hydrogen 
and 25 of nitrogen ; but certain experiments, conducted 
by Sir H. Davy, have induced him to suspect that Am- 
monia contains 7 or 8 per cent, of oxygen. 

Potash is found entering into tlie composition in about 
15 earthy compounds, but not in any of the metalKfe- 
rous ores : in small proportions it occurs in mica and 
felspar, two ingredients of the oldest rocks, and also com- 
bined with certain acids. 

Soda is found in combination in about twelve earthy 
substances in variable proportion ; but not in metallife- 
rous ores : it occurs abundantly, combined with several 
of the acids. 

Ammonia is met with only in combination with two 
or three of the acids. 



BiifTALS. 

A metal may be chemically described as a combustible 
or oandable svhstance ; capable, when in a state of oxide^ 
of unking with adds^ and of forming with them compound, 
salts. This is a character applicable to all the metah 
and to no other ckss of bodies. 

Metals are believed to be simple substances ; not one 
of them having hitherto been decomposed. 

In weight the m^tds far exceed the earths ; the heavi- 
est of the earths is only five times heavier than water, 
tut the lightest of the metals is more than six times 
beavier than water. Beaten gold is nineteen times beat- 
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Tier than water, and beaten platina, the heaviest of all, 
is twenty-three times heavier than water. ' 

The metals also have other important characters. — 
Each possesses a colour peculiar to itself. Some of 
them are exceedingly ductile, as is manifested by the 
extremely fine wires into which they are drawn. Most 
of them are good conductors of electricity ; that they are 
also good conductors of heat or caloric, is evinced by the 
readiness with which heat is transmitted along a bar of 
metal, when one end is placed in the fire. They mostly 
possess elasticity and flexibility. Many of them have a 
peculiar taste and smell, both of which are disagreeable. 

If when in a state of fusion, they are left to cool slow- 
ly and quietly, all the metals crystalize ; and most of 
them in that case assume the form of the octohedron ; 
which also is the form assumed by most of those which 
are found crystallized in the pure or native state. 

The characters of fusibility and extensibility in metab 
is of vast importance to man ; for without them neither 
could they be freed from the earths and other impuritie3 
with which they are naturally united, nor wrought intp 
vessels for his use. 

The only metals known to the ancients^ were gold; 
silver, copper, iron, tin, lead and mercury ; but disco- 
veries have from time to time increased the catalogue^ 
tmtil it has been swelled to the number of twenty-seven, 
independently of those which have very lately been dis»- 
covered as the bases of some of the earths and the tw^ 
alkalies. 

Of these twenty-seven metals, eleven only have the 
important property of malleability, or of being sufficient* 
Iv tenacious to bear the extension of their body by bea- 
tmg with the hammer ; the others have by some, there* 
fore, been termed brittle metals. 

MgUeabU Uetah. 
Platioa 
Gold 
Silver 
Mercury 
liead 
Copper 
Tin 
Iroa 
Zinc 

Palladiam 
Nickel 



BrmeMMt, 




Arsenic ^ . 


Molybdetta 


Antunouy 


Tungsten 


Bismuth 


Chrome 


CJobalt 


Osmium 


Manganef« 


Iridium 


Tellurium 


R^wdhim 


Titanium 


U< anium 


Taataliuo) 


O^iun 
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A lustre is peculiar to the metals, which therefore is 
called the metallic lustre : another remarkable property 
is their want of transparency when in the mass; but as 
leaf gold held between the eye and a luminous body 
transmits a green light, and silver a white li^ht, it 
seems probable that other metals, if attenuated m the 
same degree, would also be translucent. 

The only metals that as yet have been found in the 
metallic state, are platina, gold, silver, quicksilver, 
copper, antimony, palladium, arsenic, tellurium, bis* 
muth and iron ; these are then termed native metaU» 
But th^ greater part of these are rarely found quite 
pure, but mostly involve small proportions of other 
metals. 

A metalliferous ore is a compound of two or more 
metals, as silver amalgam ; or of a metal in combination 
with oxygen, as ruby copper, (whence such a combina- 
tion has obtained the name of a metallic oxide ;) or a 
metal (in the state of an oxide) combined with an acid, 
as the arseniate of copper ; or a metal combined with a 
combustible^ as sulphuretted silver. Many ores are of 
so compound a nature as to consist of two or three 
metals united with oxygen, sulphur, one or more of the- 
earths, and with water. 

When a metal is combined with one or more substan- 
ces, either combustible or saline, it is then said to be 
mineralized. Thus lead is said to be mineralized by 
sulphur when combined with it in the native sulphuret 
or ffalena. The sulphur is tjie mineralizer. 

It deserves notice that seven of the malleable metals, 
zinc, tin, lead, iron, copper, nickel, and c^uicksilver, 
absorb oxygen from the common air, becommg at least 
externally oxidated : none of them part with the oxygen 
by simple exposure to heat, except quicksilver. Gold, 
silver and platina only become oxidated by exposure to 
t]ie action of certain acids. But although the greater 
part of the malleaBIe metals are readily oxidable, not 
one of them has yet been found in, or converted into^ 
the state of an acid. 

All the brittle metals absorb oxygen by exposure ta 
cpmmon air, and thus become, at least externally, oxi- 
49ited. Four of them,^ arsenic, chrome, molybdena 
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and tungsten, by an excess of oxidation, pasa into the 
state of acids, and in this state they are found to be the 
mineralizers of several of the earths and of the metals. 

The metals and metalliferous ores are chiefly found 
in veins, of which they occasionally compose the only 
substance ; but they are more often disseminated in veins, 
through earthy or stony substances : such a substance is 
thence termed the gangue or matrix of the mineral. 
Metalliferous ores are less comraonlly found in masses 
or in beds : a few of them occasionally occur imbedded 
in certain rocks. 

They are met with in veins traversing almost every 
.kind of rock, but are more common in pnmitive and tran- 
sition rocks, than in Hcetz rocks : they occur but spa- 
ringly in alluvial depositee and more rare in volcanic 
matter. 

The comparative age of the metals is chiefly judged 
of by the nature of the rocks which enclose them. Iron 
and manganese have been detected by every analysis 
in mica, a constituent of the oldest primitive rock, 
granite ; tin and molybdena occasionally occur imbedded 
jui it ; they also, as well as tungsten, titanium, cerium, 
uranium, chrome, and bismuth, are found almost exclu- 
sively in such veins as traverse the oldest of the primitive 
rocks ; the foregoing metals may therefore be consider- 
ed of the earliest formation. Arsenic, cobalt, silver, 
nickel, and copper, are presumed to be less ancient, be- 
cause though they occur in the oldest pnmitive rocks, 
they are also found in newer. Gold, tellurium, and an- 
timony, are considered to be metals of a middle age, as 
they occur in the newer primitrve and the older seconda- 
ry rocks. Lead, zinc, and mercury, are found in the 
greatest quantity in secondary formations, and are there- 
fore supposed to be less ancient than the preceding. 
Platina, palladium, rhodium, iridium, and osmium, hav- 
ing never been found in sitUy it is impossible properly 
to judge of their relative age ; but as crude platina in- 
involves small portions of palladium, rhodium, iridium, 
and osmium, as well as of copper, gold, and lead, we 
may conceive them to be of a middle age, and shall 
therefore in the following series, piace them next to gold. 
In respect of age, therefore, the metals may be ranked 
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as follows, and we shall accordingly, begin the descrip- 
tion of metalliferous ores with the important ores of iron : 

Iron Chrome Rhodium 

Maneanese Bitrouth < smiiim 

Motybdena Anenic Iridium 

a io Cobalt Palladium 

Tungsten Nickel TellMrium 

Titanium Silver Antimony 

Cerium Cooper Lead 

Uraoiom Gold Zinc 

'iantalium Platina Mercury 

Iron is an ingredient in almost every rock, from the 
oldest primitive to the newest alluvial ; and also in very 
many earthy and metalliferious minerals, and in all soils : 
it is therefore considered to be the most abundant and 
Inost generally diffused of all the metals. Wherever 
found, and with whatever combined,^ it is mostly in the 
state of an oxide, except when combined with sulphur. 

MangaresCy with iron, is an ingredient of mica, which 
is a constituent of the oldest granite; it occurs both in 
the primitive and secondary countries. 

Molybdena may be reckoned a rare metal : it is occa- 
sionally found imbedded in granite, or in veins passing 
through it. It occurs only in the state of an acid or an ox* 
ide, or mineralized by sulphur. 

Tin is abundantly and almost exclusively found in 
veins passing through primitive rocks, chiefly in granite 
and argillaceous schistus. Tin is always in the state of 
an oxide : it occurs only in one compound metalliferous 
ore. 

Tungsten is by no means a plentiful metal, it usually 
accompanies tin : it occurs only as an acid combined 
with iron, or as an oxide combined with lime, in veins in 
primitive mountains. 

Titanium occurs chiefly in the state of an oxide, and 
may be reckoned a rare met^l : it is usually (^(imbined 
with iron, sometimes with silex. 

Cerium is an extremely rare metal. 

Uranium is alst^ rare : it occurs chiefly in the state of 
an oxide in primitive veins. 

Tanialium is still more rare : it occurs in the state of 
an oxide ; in one of its ores it is combined with iron, in 
the other with the rare earth Yttria, 
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Chrome is a scarce metal, and occurs only in tbe state 
of an acid, mineralizing lead and iron. 

Bismuth is not a common metal ; it occurs in the na- 
tiye state, also mineralized by sulphur, and combined in 
' some of the ores of silver, and of cobalt. 

The preceding metals, being chiefly found in the old- 
est primitive rocks, are considered to be of the earliest 
formation ; the succeeding five are supposed to be less 
ancient, because they occur both in thje oldest primitive 
and in certain of the secondary rocks. 

Arsenic is a more abundant metal than most of tbe 
preceding : it is involved in small portions in several of 
the native metals, in all the ores of cobalt, and in most 
of those of silver. 

Cobalt is not found alloying any metal ; in its ores it 
is combined with iron and arsenic ; it is not plentiful. 

Nickel is a rare metal : it occurs as an oxide, and also 
t;ombined with arsenic. 

Stiver is a somewhat abundant metal ; and it occurs in 
greater or less quantity m most ijiineral countries : in the 
native state, it occurs in veins and beds, and dessemina- 
ted in rocks : its ores are numerous ; it occurs combined 
with lead, copper, iron, antimony, tellurium^ gold, quick- 
silver, and arsenic, and mineralized sulphur, and by cer- 
tain acids. 

Copper is an abundant metal ; it occurs in the native 
state : its ores are numerous, and in them copper is com- 
bmed with iron, sulphur, silex, oxygen, and certain acids : 
it occurs in most mineral countries. 

The three following metab are found in the newer 
primitive and older secondary rocks, and therefore are 
metals of a middle age. 

Oo/df, though less abundant than silver, is more so than 
most of the preceding, and is not to be esteemed a rare 
metal ; though occasionally met with in veins, it is chief- 
ly found in rivers and alluvial deposites : it occurs from 
1 to 26 percent, in the ores of tellurium, and sometimes 
in small portions alloying the native metals, copper, an- 
timony, platina, and arsenic. 

Tellurium is a rare inetal : it occurs in the native 
state, but mostly is alloyed by a little gold : io its ores it 
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is combined with gold, silver, lead, copper and sul- 
phur : it has only been found in two or three places. 

Plutina is not n plentifal metal : it is found only in 
certain districts in America, and only in the native state $ 
alloyed by small portions of gold, lead, copper, iron, 
osmium, iridium, and rhodium. 

Palladium is rare ; it is- found with platina, in the na* 
tive state, alloyed by small portions of platioa and iri* 
dium. 

Iridium and Osmium are also found accompanying 
platina, together forming an alloy ; they also alloy pla- 
tina, and the former of them, palladium : they are both 
rare. 

Rhodium is found only alloying the platina of Peru, 
,|ind is therefore extremly rare. 

Antimony is not a very rare metal : it occurs in the na- 
tive state, all<qred by small portions of iron and silver : 
in its ores it is combined with sulphur, silex and oxygen : 
it occurs in few mineral districts. 

Lead may be considered as the most abundant and 
most universally diffused metal after iron ; it never is 
found in the native state, but its ores are very numerous: 
it occurs abundantly mineralized by sulpliur, and bv 
certain acids; and is found in the state of an oxide : )( 
occurs in certain ores of tellurium. 

Zinc is not :a scarce metal, but is pretty generally 
difiused : in its ores, it occurs combined with sulphur, 
iron, and silex. 

Mercury is found only in a few places, but is not 
scarce : it occurs native and is combined with silver, 
sulphur^ and with certain acids. 

COMBUSTIBLES. 

Combustibles form, in the mineral kingdom, a class of 
substances, having peculiar properties, and by no means 
agreeing amongst themselves in internal of external cha- 
racters, and differing essentially from the earths, the al- 
kalies^ and the metals. Combustibles include botti the 
inurd«st and the softest of mineral substances. 

Several of the combustibles are found in a liquid state^ 
some of these are translwent and even transparent ; but 



niTSODircTiON. 9KV 

tlie greater number are solid ; when solid thev are easily 
broken ; they fM)ssess neither the opacity, brilliaiicy» oof 
the weight of metals, beiog rarely more than twice tll6 
weight of water ; some of them are lighter than water. 

tf we were to class among combo^ibles, all those bo* 
dies whose chemical characteristic is that they will eft* 
dure combustion, we should err, because many of the 
metals have that character. 

Most of the metals whose properties are altered by coflH 
bustion, acquire an increase of weight thereby ; whereas 
Combustible substances are sensibly diminished in 
weight by the same process. The product of some of 
them is liquid, of olhers solid ; if solid, it is insoluble ia 
water. Combustibles are either simple or compound. 

The mineral bases of combustible substances may be 
said to be only two, viz. carbon and sulphur. 

The purest form in which Carbon is seen, is that of 
the diamond ; and it was for a long time considered that 
the only chemical difference between this gem and 
charcoal is, that the latter contains some oxygen, and 
therefore is an oxide of carbon. But the late expeif* 
ments of several chemists, and particularly of Sir H* 
Davy, tend to show that there is no oxygen in pure char- 
coal ; and that there is no decided chemical difference 
between it and the diamond. Charcoal, however, always 
contains either hydrogen or water in very small and va^ 
riaUe proportions, but not as an essential ingredient : 
the diamond is absolutely free from hydrogen and w»< 
ter ; and it is in this respect only, and in the mechanical 
arrangement of its particles, that there is any evidence 
of its differing from charcoal. The experiments of Allen 
and Pepys tend to prove that the actual quantity of car- 
bon, in equal weights of diamond and charcoal, is pre- 
cisely the same. 

Carbon forms the basis of several of the combustibles, 
as coal, bitumen, amber, &c. ; and it enters into the 
composition of a few minerals in small proportion : in 
the Aberthaw limestone, the hepatite, semi-opal and in ' 
clay slate, not exceeding 1 or 2 per cent, y ia rotten 
stone 10 per cent. ; and less than 1 per cent in com- 
pact manganese : its most important mineral ch«MCter is, 
that it forms the base of the carbonic acid, wbicH enters 
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into ftll limestone rocks, as an ingredieot, in the propor^ 
tion of about 44 per cent : carbonic acid consists of 
iLbout 28 per cent of carbon and 72 of oxygen. 

Sulphur was suspected by BerAoUet to contain hydro^ 
1, and this suspicion has since been confirmed by Sir 
Davy during the career of his brilliant discoveries, fay 
ttieans of the application of the astonishing powers of 
galtranism or electricity to many bodies which here- 
tofore were eonsidered to be simple or ejeoaentary. 
6ome experiments of the same able chemist, tended to 
Evince the presence of oxycen as another ingredient of 
$idphur : but the later expenmtnts by Gruy Lussac have 
|>rove<) that oxygen does not enter^ into its composi^ 
tion. 

Sulphu? is not only itself a highly inflammable body, 
but is also an ingredient of other combustibles ; as of 
certain kinds of coal. Large deposites of sulphur are met 
with in some vokanic countries : it is found in consider* 
eble masses or in beds, both in primitive and transition 
countries ; and it is largely involved in certain minerals ; 
such as iron, copper, leac^ antimony, silver, &£c. which 
thence are termed sulphurets of those metals, and which, 
Eenerally speaking, are tha most abundant of all metal- 
liferous ores ; and it is met with in one earthy mineral, 
tfie Fahlufiite, in the proportion of 17 per cent. Sul- 
phur is the base of the sulphuric acid ; which consist]? 
of 40 per cent, of sulphur and 60 of oxygen. The sul- 
phuric acid enters largely into the composition -of that 
abundant subi^ance, sulphate of lime or gypsum ; and is 
likewise an ingredient of several other earthy minerals ; 
aniin certain metallic <^es. 
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EXPLANATIONS OF TERMS 

Commonly used in Mineralogical Descriftion* 



Acicular, LoDg, flender, and ftraight prifhu, or cryftaU, are termed aciV 

cular, from the latin, acicula, a little needle. 
•Aggregated. A mineral or rock is faid to be aggregated, when the federal 

component parts only ^adhere together, and mty be feparated by 

mechanical means : the felfpar, quartz, and mica, conftttutiog granite^ 

may be feparated mechanically. Granite is an aggregated rock. 
Alliaceous, The odour given out by arfenical miner^, when expofed to 

the blowpipe or ftruck by the hammer, reiendiles that of garlic ; in 

latin^aUium, whence alliaceous. 
Amorphous, Without form; of undefinable (hape ; from the Ored^ 

afM^^as (amorphos) having that fignification. Amorphous minenlp 

are fometimes defcribed as being of indetemuDate, or indefinite 

forms. 
■Anbydrousy from the Greek mvv^^ot -(anttdros), fignifying without watery 

anhydrous gypfum is without water. # 
Arborescent, Vtoxxi the Latin, arboresco, to 'grow like a tree : ice Jks^ 

dritic. 

Sotryoidal, From the Greek, ^^tm^nt (botruodes) fignifying, hiifl|^ 
with duffcers of grapes or berries. So a mineral prdenting an ag- 
gregation of large fections of numerous fmsdl globes, is termed bo- 
tryoidal ; but when the globes are larger, and the portions are ids 
and feparate, the appearance is exprefled by the^term mamillated. 
Thefe forms may be obferved in certain ores of cobalt, copper, and 
manganefe, and often in chalcedony. 

BladeS. This term relates chiefly to the ftructure of fuck minerals at, OQ 
being broken, prefent long flat portions, fomewhat refembling tho 
blade of a knile ; this appearance may in general be confidered <| 
the effect of interrupted cryftallization. 

JSriUle. This character of mineral bodies does not depend upq^ thei4 
hardnefs ; thofe of which the particles cohere in the bi^iol dtmcj 
and ^e immovable one among another, are the moft brittle. The 
diamond, quartz, fulphate of baryus and fulphur, vary greatly as to 
hardnefs ; they are all brittle. 

^Holieutated : prefenting deep channels on the fiir&ce, refultlng eithec 
from interrupted cryiUIlization,or the aggr^gatiouof niuneroni cryO 
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Capillary^ is derived from the Latin, capUlus, a hair, and is chiefly ufel 

to ezprefs thfe long, tortuous, hair-like appearances, to be obferved 

in native gold and iUver, and fome other minerals. Cryftals are 

ibmetimes termed capillary, when long and flender ; but being moft« 

^ ly ftraight, they are more properly defignated by the term aci- 

' cular. 

Cavemviu. A mineral in which there are coniiderable hollows or cavities 

is faid to be cavernous. 

QeUular. This term is ufed by Werner in the defcription of fuch minerals 

as exhibit cells formed by the eroding and inteifecting of the lamina^ 

or lamells of which thev are conftituted : commonly, any mineral 

[ numerous imall cells or cavities, is teimcd cellular ; iee vc« 



prefentiqg i 
ucular. 



Cbatoyani^ has been adopted fron» the French, who ufe it to ezprefs the 
changeable light refembliqg that to be obferved in the eye of a cat, to 
be Xcen in certain minerals ; as in the Cat's eye. 

Geavage. This term is moil conmionly ufed in relarion to the fracture of 
thofc minerals which, having natural joints, poiTcfs a regular ftructure , 
and may be cleaved into geometrical fragments ; as into varieties of 
the parallelopiped, the rhomboid, &c. 

CtAerent. This term relates to ftructure. In minerals that are brittle, the 
particles are ftrongly coherent ; in fuch as are friable, they arc flight* 
ly coherent. 

Qflumnar distinct concretions, is commonly ufed to cxprefs the great and 
iinall columns in which certain bafalts and iron ores are found ; but 
Werner includes under this term all the columnar appearances in 
every minpral confifting of numerous aggregated cryiUls, which rea- 
dily divide into long and narrow portions of irregular form, owing to 

• interrupted cryitalhzation-^fuch as the amethyS, pyrites, fluor ipar« 
quartz, &c. . * 

Comfact^is^term which relates vsholly to.flructure; and is that in which 
no particular or diftinct parts are difcernible ; a compact mineral 
cannot be cleaved or divided into regular or parallel portions. The 
tens compact is too often confounded with the term maflive. 

C^icboidalt relates only to fracture ; and is doubtlefs derived from the La- 
tin, chonchoides, fignifying like the fliell of a fifli. Fragments of 
many of the brittle mineral exhibit this appearance, and occafionally 
In great perfection, as quartz and fulphur ; the fracture of compact 
minerals is frequently more or lefs perfectly chonchoidal. 

Concretion, generally iigniiies a fmall and diitinct mr.fs. 

Coratloidal, refembling branches of coral. 

Ctmeiform^ wedge ihaped ; cuneus, in Latin, fignifies a wedge. This term 
relates ovSf to fracture. 

Vecompostd. This term, when ufed (Irictly in a mineralogical fenfe, imports 
tne decompofition which takes place naturally in any fubflance. Cer* 
tain ores of Iron, &c in which fulphur predoniinates in an unufual 
degree* deeompofe by expofure to au*. 

Dtcrefitate, A mineral is faid to decrepitate on expofure to heat, -w^en 
It flies with a crackling noife flmilar to that made by fait when 
thrown into the fire. 

Datdritu ; derived from the Greek, hv^^irn (dendritis) fignifying, like 
the mwth of a tree. The terms arborcfcent and dendritic are 
nfedlVnonyraoufly ; they arc alike applied to the tree-like appear- 
ance m which native flJver and native copper are fiometamcs found i 
to the delineations feen on the furfaces of certain minerals ; and 
tQ the appearance in the mocha-flone« && 
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JDtnH/$rm, or I^mMtdi in tbe ihape of teeth ; dens bctnf the JLalUl 
for a tooth. , 

D'usammtOed, Whea a mineral, whether cryftaUixedor otherwiie, tl 
found here and there imbedded in a noafs of another fubftaoce, it 
is find tobedifleminated in the ma(s. Cryftabof <ittart« fnmelfaw 
occur, diiTeminated in Carrara marble, 3cc. 

DisiMtevrated, This term is generally ufed to ezpreis the falling to picCO 
of any mineral, without any perceptible cnemkid action. 

Diverving, or Divergmt\ relates to the ftructure of a mineral When 
the ftructure is fibrous, and the fibres are not parallel, they ufttak> 
ly diverge in part, but not wholly, around a coounon centre ; at 
in certain zeolites, and haematites iron- ores. 

^nuy, has been adopted from the German term drufen, tor which wc 
hATe no £ngliih \\ ord. The fur£ace of a mineral u fiud to be 
dnify when compofcd of very finall prominent cryiUU, DcarJj &> 
qoal to each, other ; it is o^n feenm iron pyrites. 

■Eloitis. A mineral which, after being bent, (prings back to its on^ 
nal form, is elaftic. Mica is elaiuc ; talc, which greatly refemblQi 
mica, is only flexible. 

Earthy. This term relates to ftructvre. Chalk and- certain of the OfC»~ 
of iron and lead are notable iufUnces of it. 



^oicuulaUd. "When a number of minute fibres or acicular cryHals 4ic« 
cur in finall aggreeations or bundles, they are Cud to be fifcicu<> 
lated ; a term doubtlefs derived from the Latin, fsdcis, a bundle 
This appearance often occurs in green carbonate aod arfeniate of 
copper. 

JPibrtms. This term relates both to form and ilructure. Certain mine- 
rals, as amianthus, amianthiform arfeniate oi 
gypfum, &c occur in difHnct fibres. Asbefins,' 
matites iron ore, &c. are found maflive, and of 
flructure : feme varieties of red haematites and other minerals arc 
of a radiating fibrous ftructure : and the fibres diverge Orom a 
common centre. 

FtUnt^nt' A mineral is faid to occur in filaments, when it is found in 
flender thread-like or hair-like portions. It is chetefore nearly 
fynonymous with the term capillary. 

Sdrformy is ufed in the fame fenfe as the precedmg; but Werner con- 
fines its ufe to ezprefs the appearance of certain metafo which 
occur in the form of wire, as native filver and native cq>per^-> 
Filum in Latin, fignifies thread ; filum metalli, wire. 

Fisiuliform, Minerals occurring in round hollow columns, are termed 
fiftultform; fiftula, in the Latin,, fignifies a pipe. Stalactites and 
iron pyrites occur fiftuliform. 

Flexible, Talc is flexible; it readily bends, but dots not return of 
itfelf to its original form. Miea is both flexible and elaftic 

F9liaUd, This term, which doubtlefs is derived from )(he Latin foliatus, 
having, or confifting of leaves, is ufed by Werner to exprefs the 
ftruccure of all minerals that may be divided or cleaved regularly, 
and are t&erefore by him faid to confift of folia or leaves, llie 
ftructure of fnch minerals is more commonly expreflbd by the 
term 'hmiellar ; aod they are faid to confift of lamcUA ^ ^ 

#D2 
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Jfrattture^ is ft term now chiefif employed in defignadog the appearance 
of minerals which have no regular ftructure, when they a^e broken: 
fiich minerals prefent an even, uneven, or a chonchoidal fraaure 

BiNmgtbU. The term frangibilicy has relation to the fufceptihility ot 
minerals to feparate into fragments by force : this qnabty in mi- 
oefalt is not dependent on Uieir hardnefs ; the ftructnre <^ fome 
and the brittlcneis of others, renders them eafily frangible ; while 
odiers, which from their foftnefs, and the tafe with which their 
particles or molecules yieid or Aide over one another, are niuch 
more difficulty fran^ble ; fuch minerals pofiefs the character of 
toughnefs. Quartz is eafily broken, A sbeftus is tough. 

JPrhUe. A mine^ whofe portions or particles fli^htl)r cohere, and which 
is therefore eaUly crumbled or broken down, is faid to be friable, or 
in a friable flate. 

jpgHgi/orm* Certain fubftances, as for inftanoe calcareous fiahctites, are 
occaiionally met with having a termination fimilar to the head 
of a fungus ; whence they are faii to be fungiform. 

iS^Hgutf 0»gart, We have chefe terms from the Germans ; the gangue 
of a mineral, is the fubftance, in, or upon which, a mineral is found ; 
St is ibmetimes termed the matrix. Silver, occuring in, or upon 
carbonate of lime, is laid to have carbonate of lime tor its gangue^ 
or matrix. 

Geode, This alfo we derive from the Germans. A geode is a hollow 
ball ; at Oberftein in Saxony are found hollow mIIs of agate lined 
with cryftals of quartz or amethyft, which are termed gei^cs. 

Glmtci is alfo a German word meaning ihining ; thus we have glance- 
coal, copper-glance, &c 

Globular dUtinct concretion ia ufed to exprefs the character of a mineral 
which occurs in little round or roundish maffes ; the Pea-ftone and 
Roe-fione are examples of it. 

Chranitlmr* The ftructure of a mineral is faid to be granular, when it ap- 
pears to coniift of small grains or concretions ; which fometimes can, 
fometimes cannot, be difcemed without the help of a glafs ; we havt^ 
theref«re the fine granular, and the coarijp granular firucture. 

Gmuy is ufed in relation to luftre : fat quartz has a greafy luiHre. 

Staddy* This term relates to a fracture which is peculiar to the malleable 
metals ; which, when fractured, preient (harp protruding points. 

Hamatita is derived from the Greek a/^Merir/^^figniiying blo<Kl-red ; it was 
firdb applied bv mineralogies to the variety of iron ore which is now 
called the Rea Haematites; but has iince been extended to other iron 
ores of the fame firucture, but differing in colour^ We have alfo 
brown luematites, and black haematites iron ore. 

HtpatU* A term derived from the Latin, kepar, the liver ; it is applied 
either to colour or form. We have hepatic pyrites, hepatic quick-^ 
filver ; the hepatite. • 

Hydrate is derived n«m the ^eek j(^m^, (udor) Water; and is apnHed to. 
certain of those minerals (as the hydrate of magnefi«) of whiox water 
forms an ingredient in yirf large proportion. 

JMedded, A mineral found in a vcaS» of another fubftance, is laid Co be 
ioibedded in it. CrytaUized quartz occurs imbedded in Carrara 
tu«cbk» It alfo occurs partly imbedded in other fukftioccs» as vx 
floor. 



EXPLANATION OF TCEMS. XXXi 

Jnddertninaie, Indefinite, Thrfe tenns are ufed fyBonimoufly with Amor* 
pbouf in deicribing minerals which have no particular or definable- 
form. Cryflals of which the form cannot be accurately afccruined, 
are faid to be of indeterminate forms. 

Incry sting : any fubftance covered by a mineral, is fometimes (aid to be 
incrufted by it : thus the various articles which are placed for a cer* 
tain length of time in certain fprings or wells in Derbyshire, kc. and 
which are by fome fupposed to be converted into petrifactions, are 
only incrufted with calcareous, or argillaceous matter. 

Xnierladng, Interlaced, When the fibres or cryihils of a mineral are found 
intermingling with each other jn various' dirertions, they are interia« 
cing or mterlaced. 

Investing, A mineral ffiread upon, or covering another, is fometimes <i|(K. 
crioed as invefting it. 

Irridescenu This term relates only to the various colours with which the 
furfaces of fome meulliferous minerals are naturally tamiihcd : a» 
yellow copper ore, iron pyrites, galena, fulphuret of antimony, &c. 

fiixmellar ; this term relates to ilructure : when a mineral can be fractured 
or cleaved into' regular and parallel plates or laminx, its (bructure is 
faid to be lamellar ; and the portions thus obtained are termed lami^ 
nae or lamellx ; theie terms have been adopted from the Latin, ii^ 
which they were almofl: fynonimously ufed to ezprefs thin plates oi* 
any fubftance. 

I^amellar distinct concrettMs, This term is fometimes ufed to exprels the 
ftructure of certain minerals (as the oxide of uranium) confifting ai 
laminae which cohere but (lightly. 

Lamellifcrm, A mineral confiftuig of lamellx, is faid to be lamcUifonn. 

Lamittctf Lamella, See Lamellar, 

Lenticular is employed to exprefs the forms oi certain cryftals which arc 
nearly fiat, and convex above and beneath ; and which coniequently 
refemble a common lens. 

Malleabiliiy, Some of the metals suffer extenfion when beaten with ^ 

hammer ; and are therefore termed malleable metals. Native gold 

and native filver are very malleable metals. 
JMamillated, See Botryoidal, 
Massive, This ter^ is fometimes ufed in defcribing a fubftance of tadc* 

terminate form, whatever may be its internal ftructure ; but is mor&. 

conmionly ufed in contra-diftinction to the term cryftollized, as appli^ 

ed to thofe minerals which pofiefs regular internal ftrnaure, without 

any particular external form. 
JMatrix, See Gangue, 
Meagre, This tmn rehites to the touch or feel of a mineral,, k belongs 

Yhiefly to feme of thofe minerals which are of an earthy teztnr^. 

Chalk b remarkably meagre to the touch. 

Natural joints. Such minerals as can be broken into regular forms, as th^ 
cube, rhomboid, &c. can be cleaved into thofe forms, only in the di<* 

-' rection of, or along, their natural joints. In fome minerals however, 
which have not yet been regularly cleaved, the natural joints are per« 
eeptible by the a0iftance of a ftrong light. 

^aerews relates to luftre i^ and is employ^ to expreik the luftre of fome 
minerals (as of the pearl spar) which greatly refembki that of pearL 
Hif^^ de Pcrle, in French, fign£e» Mother^f PearL. 



^tXSL.\i EXPLANATION OP TCEIT. 

^vbJar, A mineral which prefents irregularly globular clevatians, 11 
termed Nodular. Flint is found in nodular mafles. 

#/uii^. ThoTe minerals are opake which do hd% tranfmit a perceptible ray 
of light even through the thinneft and fmalleil pieces. 

JSajs into. One mineral b £tid to pafs into another, when both are found fo 
blended in the fame fpecinien, that it is impobuble to decide where 
the one terminates, and the other begins. Fnnt is found palling into 
chalcedony. 

^ctiaaUJ, If a mineral exhibit fliort filaments, cryftals, or branches which 
are nearly equidiftant, it is pectinated; pecten, in Latin, iignifics ^ 
comb. 

foTQus, A mineral is faid to be porous, when it is traverfed in dif' 
ferent directions with communicatirig holes which pafs through th^ 
fubftance. 

Pseuihmorphous. Minerals exhibiting impreiiions of the forms peculiar to 
the cryflals of other fubftances are faid to be pfeudomorphous. Quarts 
exhibiting cryftals in the form of the cube ; calamine, iuch as are pe- 
culiar to carbonate of lime, &c. are termed pfeudomorphous : ^tuS»i, 
in Greek, fignifies falie ; /m^^h, form or figure : fometimes they arc: 
fecondary cryftals. 

TulveruUnt, When the particles of a mineral are very minute and cohere 
very flightly, or col at all, it is laid to be pulverulent; or in the pub^ 
vcrulctu ftate. 

RhSattd; radiatus, in Latin, fignifies befet with rays : when the cryftal^ 
of a mineral are fo difpofed as to diverge from a centre, they are faid 
to be radiated. 

^umuse i ramus, in* Latin, fienifies the branch of a tree ; a mineral having 
that appearance is defcribed as being ramofe. 

jUtfractoriness. This term is ufed both chemically and mechanically in 
relation to minerals. It is fometimes applied lo thofe which ftrongly 
refiA the application of heat ; and occaiionally to fome whole tpugh- 
ne(s enables them to tefift repeated blows. 

}ttniform. Kidney- fhaped ; run, in Latin, fignifies kidney. 

JLftiform^ ReHculatetL Minerals occuring in parallel fibres, crolTed at right 
angles by other fibres which alfo are parallel, exhibit fquares, like the 
meihes of a net. Reti8,in Latin, fiznifies a net. We have reticulated 
native filver, native copper, red oxide of copper, &c And it may be 
renurked that fuch mmerals as occur reticulated, generally afliune the 
cube, as ono of cheir cryftalline forms. 

Suoplform, If a number of minute cryftals or fibres are clofely aggregated 
into a'little bundle, with the appearance of diverging from a common 
centre, they are faid to be fc^pitocm. Scopa in Latin fignifies a brocm 
or befom. 

Sihhfose structure. Minerals which fplit only in one direction, and pre^t 
fragments which are parallel, but of unequal thickncfs, whictr nfo 
are not finooth and even, aad are without luftre, are faid to pofiefs a 
Ichiftofe llrueture. Schifl in the Qerman fignifies flate. 

%iitili. This term relates t6 (Iructure, and is derived from the Latin, feco, 
to cut! Thofe minerals are termed fectile which are midway between 
the brittle and tht malleable. A flice or portion cut from t fcctik 



ttideral, isfragfle. and the new furface on the nsaft it £noeth and lii« 
niog. Piumbago and the foapilone are boih fectile. 

'Semi'transparent, A mineral i« {aid to be fexni-tranfparent when an objitt' 

is not diftinctlj feen through id. 
-^laiy'straeture. This term is fynooimeas with Schidofe (bructtirc, which 

fee. 
.$!j>enfic Gravity, The fpeeific gravity of wffleraU is determined bv com- 
parifon. The ttfual mode of detcrminiiT|^ it, is by weichine thorn fit 
pure diftilled water ; the weij^ht of which ia aiiumea to be one or 
unit. Earthy minerals vary frpm twice, or lefs than twice, to nearly , 
five times the weight of diflilled water. Metalliferous ores and ua* 
tive metals vary from five to fcveoteen times its weight ; some mio 
nerflls, efpecially fome of the combuftibles, are ligmer than watcf^ 
and are m courie fupernatant. 

'Specular Minerals are thofe which prefent one fmoo'th and brilliant fur- 
iace whidi reflects light. We have fpecular red iron, fpecular irort 
pyrites, '&c. I'hcfe are faid aiwap to occur dofe to the walk or 
or (ides of veinj. Speculum, in JLatm, iignifies a looking gla(«. 

Spieular aaJ Splintery Fractun belong to minerals of an imperfectly cryftal* 
line ^m. Thefe fractures do not greatly differ : they are both 
irregular ; the fpicular is ihorter and more pointed than the fplinttry* 

Stalactitiform. grakuyfim, (ftalagma) in the Greeic, iignifies a drop,, ait. 
icicle. Stalactitiform minerals gteatly refemblc icicles in (hape. 

SullaUd, When the ftructusre of a mineral m fibroiw, and the fibres diverge' 
all round a common centre, its {brueture is faid to be ftellated : ftciiai 
in Latin, fignifies a flar. 

''Stria, Striated, The flight channels occaiionally obfervable on the planer 
of cryftallized minerals are termed ftrise, and the cryftah on wht^ 
they are feen are (aid to be flriated. The fbriac are commonly 
parallel and generally indicate the direction in which cryfhds may be 
cleaved. Stria, in Latin, Xgnifies a groove, or channel. 

^ructure. This term relates to the internal characters of minerals. Such 
as can be cleaved into regular forms, prcfentine fmooth, briiliant4 
and parallel furfaces, are faid to have a cryftallinc ftructure ; but 
when the fur&ces are neither finooth nor parallel, and when, on th^ 
contrary, they are rough and curved or undulating, the firucture is 
faid to be imperfectly cryuallinc i xir.dtr T.*hich term alio may l>o 
comprehended all fibrous minerals whether maifive or not. AU 
fuch as have no determinate ilructure, as thofe minerals which arQ 
granular, fplintery, &c. or compact, may be included under thp 
term indefinite or promifcuous {Iructure. 

■j^pernatant. Such minerals as are lighter than water, and confequently 
fwim upon it, are faid to be fupernatant, Supernato, in Latin, fig- 
nifies to fwim or float upon. . ^ 

jTaAiz/ffi-. When this term is ufed In relation to ilrucfure it is nearly allied 
to the fchiftbfe or ilaty, Tak, mica and roofing ilate are defcribed by 
Werner as poSefling a tabuUr itructure. This term fometimes is 
uied to expirefs the ezternpl form df cryftals: fuch as are nearly 
flat, and whofe kneth and breatlth are nearly the fame, ar<; 
iWmetimes called ubiuar cryilkals : from the Latin, tabula, a tabic 
or board. 

Toughness rdates to internal (trwttire. Thofe minerals which are bruised, 
or fufler depreifion, by repeated blows in the attempt to fbcturu 
. theni^are oUemcd to be toi^^ 



Tfmuhtceifi. A mineral througk whidt an object cannot ht feed, bttt 
which traniinits fcoae light, is termed tfanfluceot. Rock fait, fome- 
ihcwu ^artVt ^"t and fluor, &c. are tranflucent : many mincrals^ 
are traoflucest on the edges, as coiimiMi marble, &c. 

Xti'anspar'btii, Thofe mhierala art tran^"'^'^' througk which an objecX' 
may be dearlj leen. 

"^Aercular, A nufleral wheft tmrrennefs of fufzace ariies frobi fmaU 
and ibmewhat round eleTationp, it. laid to be turbercular. Flinty 
fomecimes tubercular* 

^uh«r«ut : exhibiting ibmewhat circular knobs, or clevationsk. . 

*Tubuhir'. See fiftuii£»rm. 

Vesicular, A mineral is laid to be Tenonlar, when it has fmall and fome* 
what round cavities, both -internally and externally. Lava, pumice, 
limeHone, baialt, &c. ate fonietimes veficular: from the Latin, 
^cficula, a little bladder. 

Tttreom ; from the Latin, vitreuS, glaffy • minerals haYing the luftri? 
of gh^, are faid to poflefs the vitreous luilre. 

Unctuous. The term relates to the touch, Pipe chwr is fomewhat unc- 
tuous : Fullers' earth is unccuous : plumbago ana foapil^e are vqry 
unctuous. ' 



T4BLE f>V CONTENTS. 

^^koifdn^ the order in VfhUh the Minerak comprehenitd iu 
the fMemngpagfs htive been described^ 



CONTENTS. 

This Table (hews the order in which the Minerals, comprehended in the 
following pageft, have been defcribed. The whole number of ingre- 
dients, in eacTk eompound mineral, are not noticed in this table. In SI- 
LEX, &c. the &c. relates to the fmall portions of 'oxide of iron, oxide 
of maoganeie, or water, which many of them cootaio* The complete 
analyiis is included in the defcrip^ioa. 

EARTHY MINERALS. 

SILEX, I. 

SIJLEX, &c ^ . Quartz, % 

Amethyil, 3 
Prafe, 4 
Chryfoprafe, 4 
Avanturine, 4 
Hyalite, 6 
Opal, 7 
. . , Alumintt Ac, . , . . Hydrophane^ S 

Menilite, 8 
^Flint, 9 
Chalcedony, 10 

Mocha- ftooe 

Camelian 

Sard 

Agate 

Onyx 

Sardonyx 

Plafma 

Heliotrope 
Cimolite, i2 
Black Chalk, 15 
Almandine, 13 
. . , Limt &C. . . • . . Tabular fpar, 14 

jMite, 14 
. . , Magtufia^ &c . , . Steatite, 15 

Bronxite^ K^ 
. . , Alttmine, Lime, Ac . • Laumomte, x6 
Dipyre,, 17 
Stilbite, 17 
Cat's eye, 18 
Prehnite, i8 

i^yfite, 19 . • ^ 

Idocrafe, ao • * ^ 

Garnet, %i 
Cinnamonftoney %% 
Tripoli, %% 
Bob, %s 
Clay, 2^ 
Porcellanite, %6 
Melanite, %6 
Aplomc, 17 
Thallite, %y 



COlfTERTS. EAETHT MIlTERAtS. 



SIUBX, Alt/mififf Lime, &c .... 



,' . . i Magnefta^ &c. . . 
, . • » BaryteSf &C. , , . 
, Lime, MagneftOy &c . . . 



y Aiumine^ Liwu^ Magnaia^ &c 



tPvfasb 



, - • f Poiatb, Soda^ StC . 

> , Magnetiaf Potash^ &c. • < 

> , Aiumine^ Lime, Potash, &C 



, ..,.., Soda, &Ct 



'. • , » • 9 J^agnaia, PotiubfScc 



9* . ^ Lime, Magnaia, S9da, Sic 



Wcrncritc, aS' 
TouTmaline, a8 
Axinite, 39 
AUochroite, 30^ 
Lapis Lazoli, 31 
Egytian Jafpcr, 31 
Harmotome, 34 
Tremolitc, 3a 
Anthophyllite, 33 
Meerfchaum, 3*, 
Afbeftus, 34 
Bafaltic Horrblende, 3^ 
Hypcrfthene, 36 
Sdiiller fpar, 37 
Aujfirc, 37 
Pyropc, 39 
Potftone, 39 
Smaraedite, 40 
AAinoiite, 40 
Colophonite, 41 
Leucite, 41 
LiHioinarga, 41 
Mica, 4% 
Mefotypc, 43 
Rubellite, 44 
Pumice, 44 
Ichthyophchalmite, 45 
Talc, 45 

Green Earth, 46 ^ 
Spodumene, 47 
Felfpar, 47 
Scaly Talc, 49 
Pearlftone, 50 
Agalmatolite, 50 
Lepidollte, 51 
Obfidian, 51 
Hauync, S3 
Anaicime, 54 
Lava, 54 i 
Pitchftone, 55 
Clinkftone, 56 
Sodalite, 56 
Chabafie, 57 
Fettftcin, 57 
Scapolite, 58 
Jade, 58 
Soabftone, 59 
Chlorite 60 
Schorl, 61 
Clay-flate, 6% 
Gabronite, ^% 
Fuller's Earth, 63. . 
Bafalc» 64 



. CONTENTS. EARTHT MINERALS. 

Tbe/olloioing eight substances have not been affalyxedy but are generally asitck* 
ted with those 9/ 'which the principal ingredsent is SILEX. 
Hornftone, 67 
ChiaftoUte, 68 
Spinellane, 68 
Melilite, 68 
Wacke, 69 
Shale, 69 
Flinty-flate, 71 
Whct-flate, j% 
ALUMINE, 73 

. . . , &c V . - . Corundum, 74 

Oriental RuBj, 

Saphire 

Emery 

. . • , Silexy S^ , Fibrolite, 76 

Rott^nftone, 77 
Finite, 77. 
Cyanite, 77 
Diafpore, 78 
Stauroiite, 78 
Automalite, 79 
. . . , . . , Lime, &c . . • * Chrysoberyll, ^f 

Sommite, 80 
Meionite, 80 
... . , Magnesia, &c. . . . Piconaftc, 80 
. , . . , Lime, Magnesia, Scc. Lazulite, 81 
.,, ., Potash, &c. . . . Andalufite, 82 
. , . . , Lime, Magnesia, Potash, &c. Blue Felfpar, 8a 

. ,poric acid, &c WavcUite, &c. S3 

. , Silex^ fluoric acid, &c. . . Topaz, 83 

Pyrophyfalitc 
. , . . , Lime,fiuoric acid, &c. Picnite, 85 
. , Magnesia, chromic acid, &c. . Spinelle Ruby, 85 
. , sulphuric acid, &c. . • . Subfulphate of AlumiQe, 8* 
,, potash, sulphuric acid, ^-C. . Alum, 86 
. , soda, fluoric acid, &c . . Cryolite, 88 
J.1ME, 89 ^ ' ^ , . 

. . .carbonic acid, &^ Carbonate of I.ime, 9« 

Calcareous fpar 
Schiefer fpar 
Aphrite 
Agaric mineral 
Granular limeftone 
Swineflone ' 

Bituminous limeftone 
Oolite 
Pea-ftone 
Madreporite 
Chalk 
Marl 
, Tufa 
, . . , Strontian, carbonic acid . , . Arragonite, loa 
. » . <» magnesia^ carbonic acid * . . Bitterfpar, T04 

Micmite 
BroWn Spar, 105 



CONTBlTTi. EARTHY MlHERALfl. 



LXMEf magimia, earhonk atid 



. , SiUx^ AluuMte^ carbonic miuf, ftc 

. J phosphor ic acid 

• yfi^oric acid ....,., 
. , sulphuric acid^ 

> , soda, sulpburit acid .... 

. , nitric acid • 

> , boracic acid 



. . , arsenic acid , 
MAGNESIA, 117 



. , Silex, Ac. 



• . . , Alumine, Lime, &c. 

• . . , carbonic acid , . 
. . . , sulphuric acid, &c. 

• • . , boracic acid . . 
ZIRCON, ia3 
• . • . , SiUx, &c 



Pearl Spar, 105 
Dolomite, 105 
Magneiian Limeftone, xo6 
Lias, 107 
Apatite, 108 
Fluor, 109 

Anhydrous GypfuM, in 
Gypfum, iia 
Glauberite, 115 
Nitrate of Lime, 115 
Datholite, 116 
Botryolite 
Pharmacolite, 116 

Native Magnefia,«ii7 
Chryfolite, 118 

Olivin 
Serpentine, 119 
Magnefitc, lao 
Sulphaic of Magnefia, 121 
Boracite, \%% 



.... Hyacinth, 114 
Jargoon, 124 
Zirconite, 124 
OLUCINE, 125 
. . . , ,SilexyAlumine,kc, . . . Eudafe, 125 

• •••»•. .,..., Lime, Iron Beryl, 126 

• • • • > . . , . • . , . . , chrome Emerald, 127 
YTTRIA, 128 

. . . . , Silex, Alumine, Glucine . Gadolinite. JiTA 
BARYTES, 129 

..... carbonic acid Withcrite, 1 30 

. . . . , sulphuric acid Heavy fpar, 131 

. . . . , Alumine, Lime, sulphuric acid Hepatite, l %% 
STRONTIAN, 133 

. . . ,, carbonic acid Strontianitc, 133 

. . . . , sulphuric acid Ceieftine, 134 



ALKALINE MINERALS. 



POTASH, 135 

, . . , carbonic acid ..... Carbonate of potafh, T36 

. . ., nitric acid, &c Nitrate of pota(h, i'{7 

SODA, 138 

> . , carbonic acid ...... Carbonate of foda, 139 

. , sulphuric acid Sulphate of foda, 141 

. . , boracic acid ...... Borate of foda, 141 

. , muriatic acid Muriate of foda, 142 

AMMONIA, 145 

, . . . , sulphuric acid .... Sulphate of aimnonia, 145 

. . . , tnuriatie acid .... Sal Ammoniac, 145 



^OUTEITTS. NATiy£ METALS, &C. 

NATIVE METALS 

AND 

METALLIFEROUS MINERALS. 

IRON, 147 

• 9 Native, 148 

. t •••••••••• • Meceoric, 148 

. , sulphur •.....,.. Iron pyrites, 150 

• » oxygen ...••... Magnetic Iron Ore, 151 

Red Iron ore, i$% 
Brown Iron ore, 154 
Black Iron ore, 155 

• I oxygen, manganeee, Ac. . • ArgiIIace> us Iron ore, 156 

Pea Iron ore 
Bog Iron ore, 157 
oxygen, pbospborie acid . • Blue Iron ore,^ 158 
. . , carbonic acid^ &€. . . Spathofe Iron ore, 158 
. . , sulphuric acid . • Green Vkriol, 159 
. . , chromic acid . . • Chromate of iron, 159 

arsenic acid^ &c Arfeniate of iron, 160 

MANGANESE, 161 

• . , oxygen, barytes, &C. Grey manganefe, i6t 

. , . . , sulphur, &c. SulfHiuret of msuiganeie, \(/i 
. , . . , iron, &c. White manganefe, i6a 

. , . . phosphoric acid, &c^Pho(yhaite of manganefe, 163 
MOLYBDENA, 163 

. , sulphur , . . Sulpiiuret of molybdena, 163 
TIN, 1^4 

• • 9 oxygen, &c. Oxide of tin, 165 

. . , cai>per, iron, sulphur, &c. Bell metal ore, 1 66; 

TUNGSTEN, 167 

• • • > oxygen, lime, &c. . . Tungftatc of Hme, 167 
. , acid, iron, &c. . . Wol&ani, 167 
TITANIUM, i68 

. , oxygen, &c . . . Titanite, 169 
Anatafe, 169 
Nigrine, 169 
Rutilite, 170 
Menaccanite, 170 
Iferine, 170 
CERIUM, 170 
. . . , oxygen, silex, &c. ... Cerite, 171 

Allanite, 171 
Cerin 
URANIUM, i7» 

. . , oxygen .... Uranite, 1J% 

. . . , Iead,&c Uran ochre, 173 

TANTALIUM, 173 

. •. . , oxygen, iron, &c. . Tantalite, ty$ 
• . . ., . ,,yttria,&c. . YttrotantaUte, 174 

CHROME, 174 
BISMUTH. 175 

. . , . • Native, 176 
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BISMUTH, itdphur 

• • • y «f)l?'* 

ARSENIC, 177 

• . . , oxygemy Ac 
. • , tulpbur 

^ ...... , ir»«, Ac. 

COBALT, i8« 

• • • , artemict Ac . 

. •.,.., fro/i, Ac, 

. • • » •>fyg"* . 

• . , mrsenie acid 
. , tulpburic acid 
NICKEL, 183 

, . . , arteniCy Ac, . 
. . . , oxygem^ 
SILVER, 184 



amtimomy, Ac. . 
, • , tufybur • 
. ' , 4tntimoHyy sidpbur 
. . , . . , . . , Ac. 
• I • • , Uadf Ac. 

• • ^, copper, sulphur, Ac. 
. . y bumutbf copper, Ac. 
« • , carbonic acid, Ac • 

• . , muriatic acid, Ac. 
COPPER, 189 



culpbur 



) Ac. 



GOLD, aoo 



, M/ipbur, iron 
, arsenic, Ac. . 

, • . , iilex, Ac. 
, . . , carbonic acid 
, . , , sulphuric acid . 
, . . , muriatic acid, Ac. 
, . . , phosphoric acid 
, arsenic acid, Ac 



PLATINA, ao3 



RHODIUM, ao6 
IRIDIUM, 2o6 
OSMIUM, 206 
PALLADIUM, ao6 



TELLURIUM, 207 



, gold, silver 

, /ra<^, silver, Ac 



Sulpharet of bismuth, 176 
Biimath ochrcj 177 

Natirc, 178 
Oxide of arfenic, 17I 
Realgar, 178 
Oq>imeot 
Mifpickel, 179 

Grej cobalt, i8x 
Arfenical cobalt, 18 c 
Earthy cobalt, i8a 
Red cobalt, i8» 
Red ▼itriol, i8» 

Kupfernickel, 183 
Nickel ochre, 184 

Native, 185 
Antimonial filver, 186 
Vitreous filver, 186 ' 
Ruby filver, 187 
Britde filver glance, 187 
White filver, 187 
Black filver, 188 
Bifmuthic filver, 188 
Carbonate of filver, 188 
Muriate of filver, 188 

Native, 191 

Suiphuret of copper, 19a 
Buntkupfererz, 193 
Grey c<^pcr, 193 
Yellow copper, 194 
White copper, 194 
Ruby copper, 195 
Dioptafe, 197 
Carbonate of copper, 196 
Sulphate of copper, 197 
Muriate of copper, 197 
Phofphate of copper, 198 
Arleniate of copper, 198 

Native, aox 

Native, 904 



Alloy of iridium and ofmium, 206 

Native, 207 

Native, 207 

Aurum graphicum, 208 

Plumbiferoos tellurium, ao8 
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ANTIMONY, 209 

• ■••y • . . • 

• . • . , sulphur . , , 

• . • . , •xygen^ sulphur • 
•> . • . , . . , sileXf &c. 

X.£At>, IT I 

. . , sulphur • 

• . y antimony f etfiper, sulphur 

• • » oxygen ... 
V . y . . , carhonic acid . 
. . , . • » muriatic acid, &C. • 
. . , . . , phosphoric acid, &C. 
. • , . . , sulphuric acid, &C. 
• . . , . . , arsenic acid^ &C. . 
..,.., molybdic acid^ &C. . 

• . , . . , chromic acid, &c. • 
ZINC, ai9 

• . y sulphur, &c. . 

• . , oxygen, carbonic acid , . 

• • , • . y SlltX • • 

• . , . . , sulphuric acid^ &C* 
QUICKSILVER, %%% 

. . • . , , . « 

. • .^ • . y xi/tr^r • • 

. , sulphur, iron 

• • • . , oxygen, muriatic acid. 



Native, 209 
Grey antimony, 210 
Red ^(ntinaony, a 10 
White antimony, aid 
Antimonial ochre, aiz - 

Galena, aia 

Triple fulphuret of lead, ai4 
Native minium, 214 
Carbonate of lead, ai5 
Muriate of lead, ai6 
Phofphate of lead ai6 
Sulphate of lead, ai7 
Arfeniate of lead, ai7 
Molybdate of lead, 2x8 
Chromate of lead, ai8 

Blende, 219 
Calamine, aao 
Electric calamine, aaz 
Sulphate of zinc, aax 

Native, aa3 
Native amalgam, 22$ 
Cinnabar, 224 
^c. Horn quickdlver, 224 



COMBUSTIBLE MINERALS. 



SULPHUR, 225 



CARBON, 



, hydrcgen, &c 

, . . , bituminous oil 

, . . , bitumen, &c 

, succinicacid • • 

, metallic ahtd 

, resin, asphalt^ &C. . 

,. .,&c. . . 



Native, 227 
Volcanic, 229 
Diamond, 229 
Mineral carbon, 232 
Plumbago, a32 
Mineral oil, 233 
Bitumen, 235 
Coal, 237 
Amber, 245 
Honeyftone, 245- 
Retinafphalt, 245 
FoffiJ copal, %4S^ 



SILEX. 



This £arth is, when pure^ in common widi ibe rest 
9flbe earths, perfectly white and infusible, excei>tb7 
the intense heat of volt^c electricity. It has neither 
taste nor smeU, and its specific gnivity is 2.66. 

Silex has never been found mineralized bpr any acid) 
but is occasionally involved in small proportion in som^ 
of the aoidiferous earthy substances ; it forms a laige 
in^edient of very many earthy minends, includii^some 
oAhe hardest gems and the softest clays ; it is proved 
by anal^ to enter, in variable proportion, into the 
composition of about two*tbirds of the whole number of 
earthy minerals whose composition is knc^im ; andJs it 
is the chief ingredient of the oldest and most plentiful of 
the primitive recks, and is found in rooks of almost every 
age and formation, it i^ esteemed to be the iQost abun* 
dant substance in nature. 

Silex, as well as the rest of the earths has lately been 
proved, by Sir H. Davy, to be a compound substance ; 
It consists, according to Berzelius, of oxygen, in the 
proportion of about 64 per cent, United wub^ a base^ 
SUtcium, which has not hitherto been obtained in ^ 
state of saparationY in the proportion of about 46 pet 
cent. SUex cannot therefore be now considered as a 
simple or elementary body. 

Notwithstanding the complete analysis of silex. it 
still obtains amobg chemists its old denomination of an 
Earth; principally, it may be supposed, from the diffi- 
culty of properly characterising its base ; which is not 
believed by Sir H. Davy to be a metal, but of a pecu- 
liar nature, bearing an analogy to boron, cl^arcoal^ 
i^pbur and phosphorus. 

As common flints are almost wholly composed of 
siiiceou$ earthj if thence received the name of 9Ues^ 
which in the latin ngnifte flint; but it is found in the 
greatest purity in quarts or rock oystal. 
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qUARTZ. 

Qjaartz is found crystallized, fibrous, granular, and 
<)eiiipact It scratches glass, does not yield to the 
knife, and is infusible. Its specific gravity is 2.6 ; and 
it is composed of silex, with 2 or 3 per cent, of water. 

CrjpMlixed quartz* is found perfectly transparent and 
CfAowleas; also, red, yellow, erey, black, brown, pur- 
jde, green, and of various shades of each colour^ 

The transparent and colourless is known by the 
nameof rock Crptal : the largest and most esteemed 
ciystals are brought from Madagascar, the Alps, Nor- 
ivay, and Scotland ; where they are found in cavities in 

Kanite. Single crystals have been met with, of more 
an 100 lbs. weight. These are bought at a high price 
by the lapidary, to cut up into various ornaments, as 
seals, &BC. and into proper forms for spectacles, as a 
aobstitote for glass. In smaller crjrstals, quartz is found 
in almost every metallic vein, both of ancient and re- 
cent formation, in every kind of rock. 

* Cnstatlimed j(«ar/s.— >Unconoected ciyftak of quartz, in my poflefllo]], 
iroiD Tonewaoto, are to the eighteen fided form, (hinine with remarkable 
Ivilllanqr. Others from Rochefter, north-weft of the Shawangunk mbun- 
taiB, hxwt as many fides, with longer columns ; found fcattered through 
acgjflaceims loam.^— il^r<»&a«i G. *rbomj^on, 

^Attadied cryfl»ls of great beauty have been brought from Rochefter, 
haring a fix fided column terminatmg in a fix fided pyramid. Some of 
them pofleft remarkable dearnefs and brilliancy, and form dufters of great 
beauty. TiMf reft upon a bale of quartzy rock, conuining galena, or 
fulphuret oClnd, and blende, or fuphuret of sine— 7^. 

' A cryftal of this fort, in my collection, brought by a Canadian trader 
fromfome barbarian region north- weft of Lake Superior, is $ inches 
Ifllig, and I i-a in diameter .—J^rv. AUx, M^I^eoi. 

Many handfome %ecimcns of nafcent and well formed cryftals of quartz 
have been brought from Rhinebeck. — Rev. F. C. Scbaeffer. 

Well formed and lucid cryftals have been brought from Diamond Ifland, 
ill LaJte Channlain ^^Su^etuon, 

Iglegant chifters «f the same, from the banks of the Illinois.— Xwi^. 
' OpSte cryftals of quart^^ refting upon gneifs, from the Stafford Springs, 
ia Conne^cut— />a«». 

The Diamond Rock, fituated eaft of Lanfingbunrh, has a fur£sce be- 
iqjfHtgkd whli minute cryftals, that glitter in the fun&ine, and tempt moft 
idHterb to bring away pieces of the quartzy rock, and its crop of oyilals. 

Quartzy cr^^:iltzatfains are found in various other parts of the United 
^mxxA an^of North Aaurica ; fuch as Maflachufetu, Virginia, South Ca- 
CoUnay and other places. 
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Qtiartz, more oilen than any other crjrstalltzed mine* 
ral, contains foreign substances -. sometimes drops of wa- 
ter, with bubbles of air, may be seen in it ; also crystals 
of schorl or titanium, crystab of chlorite, and iron ore. 

The crystallizations of quartz or rock crystal are veiy 
interesting. The crystals in my possession exhibit 40 
distinct rarieties of form ; the most common of which is 
a bexabedral prism terminated by hexahedral pyramids: 
the two pyramids joined base te base, without an mter- 
venkig prism, are rarely seen. The primitive crystal 19 
also rare, but is occasionly foi^d in the neighbour* 
hood of Bristol ; it is an obtuse rhomboid, very nearly 
approaching the cube. Its angles, according to HaUyv 
are 04^ 241 and 85* 36' ; but the results obtained by the 
rejecting goniometer do not correspond therewith* 

Qjuartz allows, though not readily, of mechanical clea» 
yage, parallel with the planes of its primitiFe crystah. 

The transparent crystals found in the neighbourhood 
of Bristol, termed nriitol Diamondsy are crystalliv^ 
quartz ; those of Cornwall are by some callea Camiift 
iHamonds. 

Crystals of quartz, of a light yellow, or of various shades 
of brown, are brought from many places. The best are 
found in a hill called Cairn-gorm, in Scotland. A sin* 
gle crystal about twelve inches long» and four in diai^e* 
ter, of a deep brown colour and transparent, which was 
fit for the lapidary, was not long since sold by public auc«* 
tion for 210 guineas. These are by some called FdUt 
Topazes.' 

When of a reddish purple, or violet colour, quartz is. 
C2\\eA Amethynt ;* the crystals are generally i>f the deepp* 
est colour towards the summit. It commonly occurs m 
veins in metalliferous mountains in Spain, • Bofaeraiay 
Saxony, Hungary, ^c. neve» in those of primitive era- 
nite. Frequently it is found in hollow masSes, called * 
geodes, which are occasionally sur«Dundi*d hj^ ^ coatfng^^ 
of agate ; but these are principally met with in volpaaie 

* AwiHiystj^Vlj collection cootaint hoUow balk, covCMd withid hr 
amethyfUne cryibds, from Mentz, in Ocniiaiiy, and amorphoni pieces ts 
varkms porple hoes, from St. Salvador*, 10 Brazil* am) iu mdaas^. Mp 
Collins brought mc ao amethTit fonad in Q€OV|pft| tkinj warn wat'd^ 

Augosta.. 
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cooDtries ; in Auvergne, the Tyrol, and the Palatine. 
Anal3r8b has proved the aaieth3rst to contain a very mi- 
nute quantity of iron and manganese, to which its colour 
may be attrihuted. Amethyst has been met with in the 
tm mines of Cornwall, Polgooth, and Pednandrae. 

Fibrous qnarta^ is yellowish or gre^sh white, and occa* 
sionally pde amethyst : sometimes it occui^ in radiated 
and globular concretions, two inches or more in diame* 
ter, but only in Cornwall. 

Chranviar quariz\ is white, yellowish or greyish white ; 
it occurs in granular di^l&ct concretions, sometimes in 
mass, and as a component of certain granites. It is fine, 
or large grained. The fine crained, with silvery mica, 
composes a granite near Scniballien, in Scotland | the 
larger grained forms large blocks in argillaceous scbistus 
and other rocks in Scotland. The latter becomes snow 
white by calcination, and is largely employed in the 
porcelain manufactory. 

Compact quarttl is of various colours, and occurs in 
mass, or disseminated, or globular, be. It is found en« 
tering into the composition of rocks, from the oldest to 
those of the most recent formation, and composing veins 
and beds in others : sometimes it is found in consider- 
able blocks, though it seldom forms entire mountains. 

ProMfi^ is of a leek green colour, and translucent; it oc< 
curs in mass at Brutenbrun, in Saxony, in a mineral bed : 
it appears to be an intimate mixture of quartz and acti- 
nolite. 

When of a light grass or an apple green, and some- 
what transparent, quarts is termed Chrysoprase, which 
is found in mads, imbedded in serpentine, in Siberia, with 
opal, chalcedony, &c. 

Avanitirine isyeliowish red, or grey, greenish, or black- 
ish. It appears to be filled with silvery and yellowish 

* Fihreui ^Mirfs.** This frmently ocean, croflmg veins of mtiite, 
gneift and fdiSbt, in Ntw-Ton. U fecmt to be an incipient tonn of 
€r]^ftallisatioii. 

f Grtmular <^rfs— fre4aent in and around New-^York. 

I Cm^aa #Mrfs««fiiatty diiUnd maflet are found scattered over the 
land between Waihington citj and Fredericktown, Md. 

4 Prast,'^ a^^ecimeos of fuutz, coloured green, at New* York and its 
«idnilf . Tkef are, however, i^pake and amorphous^ and bave been fuppo* 
fed to owe tbeir colour to^copper. 
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spanglfes, tKat reflect light with great brflliancjr. Some 
suppose these spangles to be mica, others imagine that 
the appearance is produced only by the paiticolar direc* 
tion of the laminse. It takes a good polish, and is mcd 
£Dr seals and other ornaments. The best avaatariDe ie 
brought from Spain. 

A rariety of quartz, which is commonly massire, woA 
has a greasy histre, as though it had been rubbed witb 
oil, is therefore called Fat quartz ;♦ it is one of the gwi» 
gues of native gold in Peru. 

Another variety is opaque white, and is thence term* 
ed Milk quartz. It has sometimes a tinre of red, wbicb- 
often passes into a beautifiil rose red, when it is termed 
Rase quartz ff it often has the greasy lustre of fat quarts* 
Its colour is said to be owing to manganese. It has beefk 
found at Rabenstein in Bavaria, in considerable quantity,, 
in a vein of manganese traversing a large grained eraidte. 
It has also been met with in Finland, and near Uork ia 
Ireland. ^ 

Quartz sometimes exhibits impressions of the erystali- 
line forms of substances on which it has been deposited, 
but which have been decomposed; quartz exhibitu^ such 
crystalline appearances is termed Pseudomorpnoui.X 
Sometimes it is merely cellular ; and when the cavitiet- 
are very minute, and the quartz is in very thin ptatet 
which intersect each other in every direction, it is so light" 
as to swim on water ; whence this variety has been term^ 
ed Sunmming stone ^ by some Spongiform quartz. It has> 
been found at Schemnitz in Hungary, at Joachimstal iQt 
Bohemia, at Schneeber^ and Freyberg in Saxony, it 
Beresof in Siberia, and m Cornwall inlBngland. The 
cavities of one specimen in my possesion, from Pednan- 
drae Mine, near Redruth, are partly filled up with fluot 
spar, the external parts of which are roundec^ shewing ft* 
to be in ajstate of decomposition ; the cavities of another^. 

* Fat ^^Mtrisw— Pardckt of this variety tdliere to the fieccs oC nsthc 
gold feond in Koith Carolina. 

t Xoit j^r/s— I >>aTe ele^Dt fpciiflMiia firon MaSne, Hemjnitmt 
Tr^itSor cleaTelaad. 

I Pstmdowm^us ^mrH^m^njhi^ifi Mftaitoni4M»l 

lioBaiiDoii invcftio^^iiartxy iinite*«l'l«hMlMSt tbiMUhift \ tiS 
times the quartsy cmOs orhof» ?— ain, attertkf tofttv ub4 m 
llhaUtantctialathq^ cndoacd, are decoo^oM or waihsdjuntr 
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from Rdbtean Mine, are fiHed up partly by blacki part*^ 
fy by bright yellow copper ore. 

Quartz combined with variable proportions of iron, ii 
teemed Ferruginoui quartz •* It is of a yellow or red co^ 
lour, and opale, and is found both compact and crystal^ 
lized^ It is harder than pure quartz ; and when heated^ 
becomes magnetic. It b sometimes met with in remark-* 
ably neat small crystals havinc both terminations perfect^ 
and of a yellowish or reddish colour. These crystals 
bave been principally found in secondary rocks, near 
Compostella in Spain ; whence they are called Hya- 
cmthi of Composteua. Massive ferruginous quartz, or 
EisenJae$dt is found in the veins of primitive mountains, 
where it is often met with as the gangue of various me- 
tallic substances, as of lead, copper, sufphuretof iron, and 
sometimes of gold. 

A variety termed Hyalite^ or MuUer^s glassj having in 
jnany respects the appearance of chalcedony, has been 
found in small masses upon, or lining the cavities of, 
amvedaloid. It bears a striking resemblance to gum- 
aniDic, and b said to be composed of 92 parts silex and 
7 of water. It htis been found only in volcanic coun^ 
tries : in Tuscany, — ^in small stalactites in the rocks of 
Fiperino, in Solfatara, &c. 

Quartz is sometimes found forming beds, and. more 
often veins,f in primitive mountains. The quartz in 
these veins is sometimes compact, but is occasionally 
boUow in places ; in these cavities the crystals which are 
seen in the cabinets of mineralogists are found. It oc- 
casionally occurs imbedded, as m porphyries ; and in 
remarkably neat transparent crystals, in Carrara marble^. 

It is also met with in veins or caverns in secondary 
countries of different natures ; and forms a large pro* 
portion of aUuvial deposites, princ^psJly in fragments, or 
rounded or angular grains, constituting sand ; which is 
sometimes, by causes which we know not how to explaiug 

* Ferngimottt ^Mrtx^^Amorfhao»t reddtfli or ni^y qutrtz, ihuoed 
tiyi0ii|^ iSvi ihvough, or in %BCt and blotdics, aie of freoaent occvrrencc 

f Fwu tf iljwarta.— TbeW'Oocar io the rocks of ^neils and granke, iM 
^iilaBdiMtheS^widflMtor New York, oT Yiriotta width, from half 
•niach to thret feet ; aometimm pwaUd to the ftratti afid MUKdmo a? 
ithcHk TbefiaR8i«€t«aacio4wade,iaceitaiDflacei. 
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found adheringi formiog masses denominated Sandstone^ 
and Qriistone. 

OPAL. 

Opal is eitber of a clear, or of a bluish white : it in* 
eludes several varieties. 

It is found in small masses or in veins in Hungary, in 
rocks which seem to be in part decomposed, and which 
are by some considered to be votcanic ; by others, as ar-^ 
gillaceous roeks^^the result. of the decomposition of por«4 > 
phyries. In these rocks both the common and the noble 
opal occur. Opal is also met with in Iceland, and Sax-> 
ony. 

The Common opal is usually white with a tinge of ycl* 
low^ red, or light green,, interaally. It consists of 93.d 
parts ofVdex, 1 of oxide of iron, and 5 of water. It had 
. been found in several of th^ mines of Cornwall. 

The JVo&/e opal exhibits changeable reflectiotts of the 
same colours as the former variety, and is an exceeding- 
ly brilliant and beautiful mineral : it i:^ hard enough to 
scratch glass. The finest specimens o^it are in the Im- 
perial Cabinet of Vienna ; one is about 5 inches long 
and 2^ in diameter, the otbef^is of the shape and size of 
a hen's ^gg. It consii^of 90 parts of silex, and 10 of 
water. 

Semi-opal is harder than the preceding varieties and 
is mostly opake ; occasionally transparent, with a glisten* 
ing resinous lustre. It is pnncipally met with in secon* 
dary countries ^ sometimes in volcanic rocks, and in ba^ 
salts*. It has also been found in primitive granite and por- 
phyrr^ especially in the veins traversing those rocks 
whick contain silver. It consists of 85 percept, of si- 
lex, I of carbon, 1.75 of oxide of iron, 8^f ammoniacal 
water, and a small portion of bitumen. Semi-opal is 

* 5tfff<///Mi«— At Nyack, thirty miles nprth of New- York, the Sand* 
stxmc strata, overlay the booes of lan4 animals: ^ The roots oif the kal- 
mla btifolia are peUified in red San<lftooe, near the top of the Kaatskfll 
moan tiin p- ■■ { EaiM, ) A nd both marine shells and vegetable nibstan- 

cet are emhnced in the Sandstone, sear RappahiMiodlt aad Ykiijt rivers, 
in Vit^VLtx.'^Lttiftkik Jm ■ Quarta, ii|,)«oseiuid.roiisid pebbles, chiefs 
)y colmitiites the flioab and beaiSes of the Atlaitfic ihore, Ironi GafoCodi 
9ad NiDQiclKt to Cape Hattcraiy and beyond. 
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found in Auvergne in France, in the island of Elba^ in 
Bohemia, Iceland, HungaiTi &;c. Fossil teeth bare 
been found penetrated by this mineral. 

Wood-opal ^ has a ligneous structure, and is met with 
of various shades of grey, brown and black. It appears 
to be wood, penetrated by opal or semi-opal ; and is 
found near Schemnitz, and at Telkobanya in Huogkry. 

A variety, met with at the same place as the prece- 
ding, called Ferruffnous Opal or Opal iasper, is of a 
yellowish or yellowish brown colour, witn a glistening 
resinous' lustre. It consists of about 43 parts oisilex, 47 
of oxide of iron, and 7 of water. 

HTDEOPUANE. 

The Hydrophane is considered to be a variety of 
opal. It is generally whitish, and nearly opake ; by 
immersion in water, it exhibits some of the changeable 
colours of the former varieties, and is found in the same 
places. It consists of about 93 parts of silex, 3 of alu- 
mine, and 5 of water. 

Hydrophane is porous, and commonly adheres to the 
tongue, it is chiefly found in Saxony, the Isle of Ferroe, 
anuin Hungary. At Mussinet nea:r Turin, it occurs in 
veins of chalcedony, or of hard serpentine, traversing a 
serpentine mountain in every direction. 

UENILITE. 

The Menilite is by some considered a variety of semi* 
opal. Its common colour is a smoke brown ; its struc« 
ture slaty ; it is somewhat translucent, and^ is found in 
irregular masses in beds of clay, between beds of sul- 
phate of lime at Menil-mootant near Paris. It is some* 
times called the Pitchstone of MenU-montant It consists 
of 85.5 parts of silex, I of alumine, 11 of water and 
in&immable matter, with small portions of lime and 
oxide of iron. 

^jroO^pf^ai^^iMdafpgKftaidfMi^oi hn keo »i^cd tip on the^ 
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Flint is of various shades of white, yeUow, brown and 
black, and is somewhat harder than common quartz ; 
it is readily broken in any direction, and has a con* 
cboidal and a glimmering lustre. It is found in itre- 
gular masses, and sometimes forming the substance of 
certain marine organic remains, as echinites and eoral« 
loids : and consists of 97 parts of silex, 1 of alumine 
and oxide of iron, and 2t of water.. It specific gravity 
is 12.58 . 

Flint is said occasionally, though rarely, to be found 
in veins in primitive rocks ; but it is also said that the 
flint thus found has not precisely the characters of com- 
mon flint. It is met with in nodules in compact carbo- 
nate of lime in Derbyshire ; at Mont-martre near Vm% 
in an impure sulphate of lime : it is also found in certain 
marls ; but that which may be termed its ordinary na« 
live place, is the upper chalk formation, in which it ie 
met with in regular layers, and occasionally as in Fresh- 
water Bay in the Isle of Wigfit, in continuous beds of 
considerable length. Hint is also abundantly found in 
portions evidently rounded by attrition, formine depo* 
sites in the neighbourhood of chalk bills, and of gravel 
in alluvial countries. When red, yellow, or browi^ they 
are termed Ferruginous flints. 

The formation of the flints which lie in detached, 
masses, though in parallel layers, in chalk, has much oc- 
cupied the attention of geologists, and without producing 
any satisfactory solution. Their form proves that they 
have not been rolled, or conveyed into the chalk ^ in 
which they bear every appearance of having been form-^ 

• FUnt^U found in detached maflbh of the fize of a fift vid left, (cat* 
tered over the maritime alluYkm of the United States. But at it does not 
break with a proper concavo-convex fracture, it may be deemed rather a 
hom-ftone ; «r rather it is hom^ftooe paffin^ ")^<> fl'^>'> found in the ftrata 
of fccondary limerfton^, in the counties ^, Otfe^o, Geneflee and ^jUagara^ 
NeW'Vork; generally of a bhck hue; is frequent in the vallev, olMuf- 
conetciing river. New Jerfey, and between the Delaware and Lehigh, 
Pennfylvania. Various other localities of flint, are detailed in my letter on 
the fnbjed, as publiihed in Mease's Archives of ofcfiil knowledge, at 
Philadelphia. Specimens in mypofleflioBsfrom Alabama and Brazil, (how 
Ai ftagtf by which flint changes to limeflose, or limeftone altcrt to flint* 
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ed : they are freqaently fouDd containing sbells. Some 
naturalists have ventured on the supposition that the 

E laces in which they are Tound were formerly occupied 
y animals : and that the formation of flints in those 
places, has been owing either to the affinity existing for 
silex in the animal matter, or that it has been converted 
into flint. This it must be obvious is mere hypothesis, 
and is not more deserving of regard than the notion en* 
tertained by others, that, contrary to all known principles 
of chemistry, these flints have been formed by the con- 
version of lime into silex by some unknowa natural 
agency. The most commonly received opinion seems 
to be, that flints have been formed by the filtration of 
siliceous matter through the chalk } a theory not without 
serious difficulties. 

Kirwan quotes from Schneider's Topog. Mineral. 
114. that 126 silver coins were found enclosed in flints^ 
at Crinoc iaDenmaiic ; and an iron nail at Potsdam* 

CUALCmDONT.'^ 

Chalcedony is found of various shades of white, yellow, 
brown, sreen and blue. It occurs massive, formine veins, 
ii round balls, termed geodes ; and also, botryoidal and 
stalactitical ; sometimes it bears the impression of organ- 
ized bodies : it is firequently met with coating cryttals 
of quartz, and occasionally in cubic crystals, which, it 
is ascertained, are only secondary, or pseudomorphous, 
It is commonly semi-transparent ; it has no regular frac- 
ture, and is harder than flint. Its elementary constituents 
have not been accurately ascertained, but as it is often 
found passing into flint, it may reasonably be assumed, 
that their analysis would not greatly difier. The specific 
gravity of chalcedony is about 2.6. 

Chalcedony is found principally at Oberstein in Sax- 
0^, and in the isle of lerroe. A blue variety is met 
with in Transylvania. That of Iceland is in thin layers, 
alternately more or less translucid, and perfectly paral- 
lel. But the most superb specimens were brought 
from a copper mine in Comwalli called Travascus, 

* Cbahedony^^Co^itc pieces found along the ihores •ronnd Ncw-Yoik 



which was situated in argillaceous schtstus ; these speci- 
mens are transluekl, whitisb, and variously ramified. A 
varietj of a beautiful blue colour on the surface was 
found in a tin vein passing throueb granite, in Pednan* 
Arae mine, near Redruth, in tne same county ; and 
another variety, very much resembling flint, containing 
small portions of yellow copper, in Relistian mine* 
Chalcedony has also been met with in several others of 
the Cornish min^s. It was anciently procured from 
Chalcedon in Upper Asia, whence its name. 

When 0C a white colour and translucent, chalcedony 
is caned Cacholong, Some varieties are opake.and ad* 
here to the tongue* Cacbolong is found with chalce- 
dony, sometimes with flint. It is mc^ with at Cham- 
pigny^ near Paris, in a calcareous breccia : but the real 
cacbolong is found in the banks of the Cach, a river in 
the country of the Galmucs of Buccharia. 

When chalcedony contains appearances of arboriza* 
tion or vegetable filaments^ which have been supposed 
to be owing to the infihratkm of iron or manganese 
through its natural crevices, it is termed Mocha stone. 
This is believed chiefly to be brought from Mogha in 
Arabia. 

Camdian is of various shades of yellow, brown, and 
red. . It is found in several places in Europe ; but the 
most valuable specimens are brought from Arabia, and 
from Surat and Cambay in India^ , where, it is sm4 to 
.be found in certain rocks in the globular, or the stalac- 
titical form. 

Sard is supposed to differ from the preceding variety 
only in its colour, which is orange-yellow, passing into 
brownish-yellow. 

When ydlowisb, white, red, or yellow, brown, or 
brownish black, and opake, it is called Jasper. 

When two or three of the above varieties are mixed 
in alternate and concentric bands, exhibiting, when cut 
and polished, zones, or angular lines like fortifications, * 
the compound is termed Agate. It is found in the form 
of irregular rounded nodules, from the size of a pin^ 
head to more than a loot in diameter, or in veins or 
strata, or occasionally stalactitic. Sometimes agate is 
found in amygdaloid and in gypsum ; near the Wolga it 



13 ELEUEVTARY ISnOWOtTtOn 

oMurs between strata ofsec^Hidafy limestone. The most 
beautifol agates of Britain are wond in the neighboor- 
bood of Perth and Donbar, and are called SeotchpdMes ; 
but the most celebrated are diose of (N>er8tein) in Sax« 
ony. When the colours are disposed in straiebt parallel 
. bands, it is called Ribbon agate^ by some RwHmjasper* 
Another variety represents rocb or buildings, and is cal- 
led Ruin agate. 

But if two or more of the preceding varieties are as-* 
sociated with a band of milk-white opake chalcedony, 
the mass is called Onyx. Onprxes cut into portions 
about the size of a bean* exhibiting opake white circles, 
resembling the irb of the human eye, are termed Onyx' 
eyes. t 

•Sard, united with opake milk-white chalcedony, is 
called Sardonyx. 

Pkuma seems to be a variety of chalcedony, which it 
resembles in being translucent, and isomewnat harder 
than quartz. It is of a dull ^enisfa colour, with yellow 
and wbitish dots, and has a riistenins histre. It has «ot 
been analyzed. Plasma is brought from Italy^ and the 
Levant ; and is said to occur at Taltsa, in -High Hun- 
garv ; also, disseminated in rounded pieces, with flint 
and bomstone, in a mountain of serpentine, at Bojano- 
witz, in Moravia. Its specific eravity is 2.Q4. 

Heliotrope is mostly of a deep green colour, aild 
translucent ; and commonly, yellow or blood-red spots 
are interspersed through the substaace. F«rom the lat- 
ter circumstance it has obtained the name of Bloodstone. 
It is considered to consist of chalcedony coloured by 
chlorite, or by green earth ; and is found m Siberia, Ice* 
land, and in a vein at Jaschkenberg, in Bohemia, — ^but 
the most beautiful varieties are brought from the east ^ 
whence, among lapidaries, by whom it is in considerable 
request, it has obtained the aaime of Oriental jasper. 
The specific gravity of heliotrope is 2.6. 

CIKOUTfi. 

Cimolite is of a light greyish-white, inclining to pearii* 
grey, but by exposure to air it acquires a reddish tint ; 
It occurs massive, and of a 9om^wkat slaty struQtore ; is 
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opake ; yields 4o thenadl, and adheres to tbe tengot. It 
often encloses small grains of quartz. It conmts of 6$ 
parts of silex, 23 of alumine, 1.25 of oxide of ironi and 
11^ of water* Its q>ecific gravity is 2. ^ 

It abounds in the island of Cimola (whence its name^ 
now called Argenteria, situated near that of Milo. I^ 
was employed by the ancients,and still is by the inhabi* 
tants ot the island, for some of the purposes to which 
fuller's earth is applied. 

BLACK CHALK. SBAtTIBO SLATF. 

This mineral is of a greyish or bluish black colour ; it 
has a slaty structure, is meagre to the touch, and soils 
. the fingers. It is found in primitive mountains, accom- 
panying argillaceous schistus, particularly that which is 
aluminous, to which it is nearly allied ; and is said to 
occur occasionally in the ntigbbourhood of coal format 
lions. It is met with ne^r Pwllhelli, in Caemavon** 
shire ; in Isla, one of the Hebrides ; in France, Spain^ 
Italy, Iceland, and in Bareith. That from the latter 
pjace yields bv analysis about 64. parts of sUex, II of 
alumine, 11 ol carbon, with small proportions of iron 
and of water. 

ALAMINDINK^ 

This mineral, commonly termed Ao5Ze, or Preciotti 
gaimetj is usually of a brilliant crimson colour, some* 
times with a slight Smoky tinge and transparent. It 
occurs granular, and also^ crystallized> in some of the 
forms usual to the common garnet ; its structure is im** 
perfectly lamellar, though but rarely visible. Its specific 
gravity is 4.3 ; and it consists of 35J5 parts ot silex*, 
27.25 of alumine, 36 of oiide of iron, and 0.25 of oiddc 
ef manganese. 

The alamandine is very much esteemed as a preoioQsr 
stone. The most beautiful, which are sometimes of red' 
dish violet colour, are l^rougbt from SiriaOt the Capital of 
Pegu : among lapidaries, they are improperly callea Syrian 
garnels- Tney appear to be the Cfvrbnndc of tibe am* 

B 



\ 
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cieiits# Of their geological situation in Pegu, we are 
tntirelj imorant. Tbey are also found in Bohemia, 
Shmgary, jSthiopik, Madagascar, Brazil, &c. 

In Bohemia, thev are found near Meronitz and Trzib- 
fitz, in the circle or Leutmeritz, disseminated in an allu- 
ml deposite, consisting principally of fragments of 
serpentine or rounded masses of basalt, cemented by a 

Key marl. In this deposite are also found hyacinths, 
itIs, sapphires, quartz, magnetic iron, and e?en fossil 
diells. 

It is siud to hare been met with in granite at Stron* 
tian ; also at Ely in Fi^sshire, and at Wicklow in Ire« 

hod. 

TABULAR SPAIU 

This very rare mineral has only been found at Ota- 
vitza, and at Dognaska, in the Bannat of Temeswar, 
entering into the composition of a rock, consbting prin* 
cipally of bluish carbonate of lime and brown garnets ; 
or, according to others, in a rein of bluish lamellar car- 
bonate of lime, containing green eamets. 

The tabular spar is of a greyish white colour ; trans- 
lucent «od somewhat hard. It is phosporescent when 
scratched with a knife, and is said to have been met with 
in six-sided taUes, in which the natural Joints may be 
discovered, paraUel to the-sidesof adightly rhomboidal 
^rism. It is conoposed of 50 parts of silex, 45 of lime, 
ind 6 of water. Its specific gravity is 2JBQ. 



JENITE. YSNITR. 



crei 
bro 



The Tenite is a scarce mineral, which at first sight 
eatly resembles hornblende. It is of a brown, or 
Townish black colour, dull externally, and of about the 
liardness of felspar It occurs amorphous, acieular, and 
crystallized ; generally in the form of a rhomboidal 
pnsm ; six vaneties have been discovered in the form of 
its crystals, the primitive of which is a rectangular octo- 
bedron, measuring over ^e summit, according to Hauy. 
one way, 112*. 36% the other, 66*. SB\ it is composed 
ef 29 parts of silex, 12of lisae, and 57 of the oxides ef 
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manganese and of iron ; and therefore does not seem to 
belong to earthy minerals ; but it is always ranked ia 
that class. Its specifie gravity is 3.8. 

It has been found only in Corsica, at Rio la Marine^ 
and Cape Calamite ^ it is dispersed in crystals and almost 
compact round masses, in a thick bed of green substance, 
the nature of which has not been determined, but which 
bears a considerable anatogy to the Yenite ; and is ao- 
companied by yellowish-green epidote, quartz, and arse* 
nical iron. The bed containing the yenite lies upon 
another, consisting of larse grained carbonate of lime^ 
enclosing talc. At Cape Calai^ite it is accompanied bj 
magnetic iron ore, granite^ and quartz* 

STEATITE** 

Steatite is of various shades of white, grey, yellowy 
green, and red ; and is met with massive, and (at Bar 
reuth) with occasional appearances of internal ciystalU* 
zation ; which, being mostly, if not always, referable tQ 
the forms assumed by quartz or carbonate of lime^ are 
therefore in varieties which cannot originate in the same 
primitive form, and are thence considered to be onljr 
pseudomorphous. 

This substance has generally a very unctuous and 
soapy feel, but it difiemfrom the soapstone in not bavins 
alumine as one of its elementary ingredients ; it yiel£ 
to the nail, but does not adhere to the tongue f its frao- 
ture ia splintery, sometimes slaty. It ooubiderably re« 
sembles some varieties of serpentine, but is nHW^h softer* 
The grotesque figures brought from China, are general* 
ly supposed to be a variety of steatite ; which, though i| 
possesses some characters in common with the substance 
of which those figures are made (the Agalmatolite), diA* 
fers essentially in respect of analysis. Steatite consists 
of 64 silex, 23 magnesia, 3^oxide of iron, and 5 of water% 
Its specific gravity is 2.67. 

Steatite is found*tn considerable masses, or in beds or 

• SiMtiu^^Ftmnd in the aOu^ soil of Mew-York city, io looib 
mafles ; in the county of Hichmond, (N. Y.) nctr the heal& ciUUilhmeM| 
afodated with vartons other ma|nefiain produftioni ; and aear Btith 
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reins, io some primitive mountains. It is most common 
in seipentine. At Fre]pberg in Saxony, it is met witb 
in tin veins ; wbere it is accompanied by, or mingted 
witb anca, asbestus, quartZi and occasionally native sil* 
▼er, be. It is found at Portsoy, in Scotland, in serpen* 
tine, and in tfae Isle of Sky, in wacke. It occurs also in 
the Isle of Anglesey. It abounds in the principality of 
Bareutb, in Saxony, Bohemia, Norway, Sweden, and 
France. 

The white varieties, or those that become so by calci- 
nation, are employed in the manufactory of the finest 
porcelain : other varieties are said to be used for fulling. 
•The Arabs, according to Shaw, use steatite in their batbd 
instead of soap,'to soften the skin ; and it is confidently 
asserted that the inhabitants of New Caledonia either eat 
it alone, or mingle it with their food. Humboldt says 
Aattlie (Homaques, a savage race, inhabiting the banks 
of the Oronoko, are iJmost entirely supported during 
three months in the year, by eating a species of steatite, 
which they first slightly bake, and then moisten with 
firaten 

BRONZITE. 

The colour of this mineral is brown, having frequently 
the aspect of bronze ; its structure is fibrous l&mellar^ 
and its lustre is considerably metallic. It consists of 60 
per cent, of silex, 27.5 of magnesia, 10.5 of oxide of 
iron, and 0.5 of water. Its specific gravity is 3. 2. 

The Btohzite is usually found disseminata in Ser^ 
pentine. It occurs in the Col de Cerviere in the Alps ; 
at Matray in the Tyrol ; at Basta in the Duchy of Wol- 
fenbutel ; at Dobscbmuin Upper Hungary, Sec : It scema 
tP belong to primitive countries. 

LAUMONITE. 

'^is mineral occmrs in aggregated crystalline roasse^^ 
deeplv striated, or in separate crystals of several varie- 
^9-or form ; the primitive of which, according to Haily, 
is a rectangular octohedron, or, according to Bournon, 
ft rbomboidal tetrahedral prism, witb rhombic baaesv— 
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The Lanmonite is vrblte, transparent or tranducenf^ 
and hard enough to scratch glass. It was formerly 
termed the efflorescent zeolite^ on account of its undergo* 
ing a spontaneous change by exposure to the air; iq 
consequence of which it loses its natural transparency^ 
and becomes opake, tender, of a shining white colour, 
and pearly lustre ; eventually, it falls into a white pow- 
der, similar to that resulting from the decomposition of 
Glauber's Salts. It has lately received the name of the 
Laumonite, from Gillet De Launiont, who first made 
known its true nature. Its specific gravity is 2, 2. It is 
composed of 49 of silex, 22 of alumme, 9 of lime, 17. S 
of water, and 2. 5 of carbonic acid. 

This rameral was first discovered in the le^d mine o£ 
Huelgoet in Brittany, lining the cavides of the veins.-«» 
It has since been brought from Ferroe ; from near Pai9» 
ley in Renfewsbire ; from Portrush in Ireland, and Lam^ 
in the Isle of Sky. 

BIPYRE. 

This rare substance occurs in slender octobedral prisms^* 
of a greyish, or reddish white colour, fasciculated into* 
masses. These prisms exhibit joints parallel fb the- 
sides, and to the diagonal, of a rectangular prism The 
Dipyre is of a shini 'g vitreous lustre, is hard enough to 
scratch ^lass, and becomes slightly phosphorescent by 
Ibe application of heat. It consists of 60 of silex,.24 oC 
alumine, 1 of lime, and 2 of water. Its sg.,gr« is about 
3,7. 

It was found in the torrent of Mauleon, in the west-- 
am Pyrennees, in a gangue of white^ or reddish steatite^ 
jBxingled with sulphuret of iron. 

STILBITX.. 

Stilbite is of a peculiar glistening or shiny pearfy h» 
Ire, by which it may be recoenisLeifat once. ItscolotoB^ 
are white, erey, brown, or red ; it is transparent or tran^f 
lucent, and not sufficiently hard to scratcn glass. It oo^ 
eurs lamelliform, massive, and crystallized ; the crystal!- 
Shse sometinaes fasciculated into slendec ptism&.u iJ^ 
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ibriB of the primitive crjstal is a right prism with rec- 
tangular bases, in which it sometimes occurs, but more 
often these prisms are terminated by tetrahedral sum« 
mits. It consists of 62 parts of silex, 17. 5 of alumine, 
of limCi and 18. 5 of water. Its sp. gr. is 2, 5. 

The Btilbite is met with in the fissures of primitive 
rocks; in mineral veins; and4n the cavities of amygda-* 
loid, 

' It has been found near Grenoble, of a pale straw co« 
our; at Andreasbers, upon carbonated lime ; at Aren^ 
dahl, in Norway, of a brown colour ; in Iceland, of a 
shining white colour, on the Iceland spar ; in the islands 
0{ Sky, Staffa and Canba, in amygdaloid ; and it has 
l)een met with massive, of an orange brown colour, at 
Dumbarton ; at Glen Farg in Perthsnire, and at Callhitl 
10 Aberdeenshire. 



This mineral is generally brought in the polished state 
from the coast of Malibar, and from Ceylon; but no- 
thing H known of its geological situation. Its colour is 
of various shades of grey, green, brown, or red ; and rt 
exhibits a peculiar play of ligbt, resembling tbe eye of 
ihe animal from which it takes its name ; tbis peculiar 
feflection, emphatically termed by the French, chata^ 
yant, is owing to the fibrous texture of tbe substance, a-< 
rising, as it has been supposed by some^ from its consist^ 
tng of asbestus, enclosed in quartx. Its specific gravity 
b about 2. 7. It is composed of 95 parts of silex, 1. 7£ 
of ^tumine, 1. 5 of lime, and 0. 25 of oxide of iron. It 
«s freauently employed as a precious stone, and is in 
Cpwiderable estimation. 

PREHNITE* 

This mineral is tf a pale greenish or yellowish corour,^ > 
with a shinii;»g pearly lustre, and is somewhat transparent; 
it b scarcely hard enough to scratch glass, and becomes 
electric by beat It occurs in very minute crystals, 
which are for the most paort closely aggregated ; their 
f rimUh^ fbrm b a right rbomboidal pnsm oif 103^ and 
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77^ ; the prisms sometimes have 6 or 8 sides. A rari" 
ety which occurs in small translucent Ikmelle, of a yel- 
lowish white colour, and glistening pearly lustre, consist? 
of 48 parts of silex, 24 ofalumine, 23 of liroe^ and 4 of 
oxide of iron. The prehnite is also found massive, and 
consists of the same elements, somewhat differing in their 
respective proportions, together with about 2 per centr 
of water. 

Crystallized prehnite has been met with in considera* 
ble quantity, and of a purer ^reen than that of Europe, 
at the Cape of Good Hope ; it occurs in France ; in the 
valley of Fascha in the Tyrol, accompanying mesotype J^ 
and at Dunglasse in Scotland. 

The lamelliform variety, called the Koupholiie^ oc^ 
curs near Bareges, and the peak of Eredlitz in the Vj" 
rennees, in a gai^ue of cavernous hornstone, mingled 
with chlorite, &c. 

The massive is found in France;' in Scotland, near 
Dumbarton; at Harlfield Moor, nearly Paisley ; atFris* 
by Hall, near Glasgow ; at the Castle Rock, near Edin- 
burgh; andin the Isle of Mull. 

The Prehnite seems to belong to rocks •f early for- 
mation, of which it does not enter into the composition j 
it is only dis-eminated in small quantity, without form- 
ing either beds or veins. 

ZOYSITE, 

The Zoysite, which, together with the Thallite, !s la- 
cluded by Haliy under the name of Epioot£, was so 
oalled after the Baron de Zoys. It occurs in oblique 
rbomboidal prisms, of a grey, greyish or yellow or brown 
colour, with a pearly lustre and translucent, which are 
rarely perfect, owing to deep longitudinal strise. The 
Zoysite consists of 44 parts of silex, 32 of alumine,20'of 
lime, and 2.5 of oxide of iron, and is met with in Caria* 
ihia, the oeighbeurbood of Salzburg^ and id the Tjroi,. 
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IDOCBASB. TE8UTIAN. BROWN TOLCANIC HTACINTH* 

Idocrase occurs massive, but more often crystallized 
In groups, coDsistiog of short quadrangular prisms, of 
vrbicb the edges are variously replaced, and variously 
terminated. Hativ notices eight vaneties in the form of its 
crystals; one of which, if complete, would have presented 
do planes ; 16 on the prism, and 37 on each summit ; he 
considers the primitive to be a right prism, with square 
bases, diflering very Itttle from the proportions of the 
cube. The colour of the Idocrase is mostly brownish or 
yellowish green, sometimes orange^ with a resinous lus- 
tre I and it is hard enough to scratch glass. That of 
Vesuvius consists of silex 35.50, alumine 33, lime 22.25| 
and oxide of iron 7.50. Its specific gravity varies from 
3.086 to 3.409. It possesses double refraction. 

It has been met with both in volcanic,, and in primitive 
countries. It occurs m the midst of the projected masses 
of Vesuvius and Etna; where its crystals, which exhibit 
M> appearance of change by heat, line the canities of vot 
canic rock«i principally composed of felspar, mica, talc, 
and carbonated lime ; and arc accompanied by garnet, 
hornblende, meionite, &c. 

The Idocrase has also been found in Siberia, in a 
greenish white Serpentine, near the lake Achtaragda, 
and on the banks oi Vilboui ; and in massive veins pass^ 
ing through green serpentine, in the plain of Mussa in 
Piedmont. It has been found also in the coimties ot 
Wicklow and Donegal, in Ireland. 

It is cut and polisned by the lapidaries of Naples^ tar 
i}er the name (fri/soUie of FesmUu. 
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GARNET.* 



Tbe Garnet is a reddish, yellowish, greenish, orUack- 
isli brown colour ; it is fouDd in sm&Jl g;ranular maBses^ 
and crystulJized in the form of tbe dodecaLedron wilti 
rhombutdai planes^ wbicb is considered to be tbe form 
of its primilive ciystah It abo occurs in crystals having 
21 Irapezoidal faces ; only 5 or Q varieties have been 
described, li is barder than quail z, but not so bard as 
the alamandine- It is rarely ti^ansparent, frequently 
opake. It consists of 43partsof sikx. 16 ofalumiDe, 20 
oflinae, and 16 of oxide of iron. 

The alamandfne, allocbroite, melanite, aptome and 
garnet, are commonly arranged together under the lat- 
ter name ; but their eletnentary constituents do not cor* 
respond* 

Garnets are ?ery abundant ; they principally occur dis- 
seminated among some of the older rocks, as niicaceooB 
schistus, serpentine, and gneiss, and some times in granite. 
Tbe J are met with in most countries in which those 
rocks occur, and sometimes are so plentiful as almost la 
constrtule Ific mass. They are found also in mineral 
veins, accompanying some of tbe ores of copper, leadj 
magnetic iron, niJspickeT, Si.c., In the mountains sepa- 
rating Stifia and Cariuthia, they are met with upwarJa 
of 21bs. in weight, in a bed of green talc. In Bohemia 
they are foutjd of a brown colour, accompanying tioj 
in Siberia of a pale grecHj in lithomarga; at Topiscbau, 
in Hungary, of an emeral green, in scrpenline : in Corsi- 

• Gi/mrf,— Garaets are found in die coiitity of New York, tryibiiYiMcA 
in twelve filled figiitcs^ as large as ha^eUnut*.' Mica h Irtqucntly s,^adif 
tjtd with them in thtic cryftaUlne forms. They arc bedded in ^iie£% 
mkaceouA fthifij and granite, and a c fLparatcd by ihi^ cold chlflcl. Gra- 
nite is HOC uncpmnionly afroci;Lted with black achotrlj a,5 in the fine 
rii^undcd rptcimena. from Hurtkberry iHand^ It octurs ia conjuiiL-tioji 
with t{x:ar:a, Mica ii often blended with garuct* Indeed ganict mingles 
abundantly with tbe ingredients of gnlefs, graniie, and ancuccofii fchift, in 
binary, ternary ^at^d (^uartetnary forn;^. 

I have beautiful fpecmiciLS cf dodec^iedral giraeti, of nearly the fize of 
peas, from Norway ; and feme have very large and complete onea from 
the North. weft coaf! of America, 

Is fonictimcs imflive, and fomctiattc^ it* grains are ceropadtcd into g^r- 
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ca, of a yellow colour; in die Cfarisons, &c. of an orange 
colour; in Cornwall, in small quantity, in argillaceoua 
scbbtus : tbey are not uncommon in Scotland, in mica- 
ceous ichistus ; and are found in some parts of Ire- 
land. 

C1NNAM0H-8T0N& 

This rare mineral has only been met with at Colum-^ 
bo, in the island of Ceylon. Jt is known in Holland by 
the name of Kanelstien, signifying cinnamon-stone, pro- 
bably from its resemblance to cinnamon in colour. lU 
geological situation is not known. It occurs massive, oi . 
m detached fragments, which are full of cracks, and 
usually of a yellowish brown, passing into orange yellow 
and hyacinth red. It is somewhat transparent, with a 
Titreous-resiBous lustre, and scratches auartz, though 
with aome difficulty, oy anal3rsis it afforos 38.8 of silexj 
2S.2 of alumine, 31.25 of lime, and 6.5 of oxide of iron. 
Its sp. gr. is 3^6. By some, it is considered as bearing, 
considerable affinity to the Garnet. 



Tai#ou« 



Tripoli obtained its appelation from bein^ first 
brought from a place of that name in Africa : it ha& 
sioce been found in other places. This mineral haa 
generally an argillaceous aspect. It is sometimes of a 
scbistofit stmeture, but is more often massive, with a 
€oarse, dull, earthy Iracture ; and is meagre and rou^ 
to the touch, and yeilds easily to the nail. It occurs of 
various shades of grey, yellow, and red ; and is said con- 
stantly to yield 90 parts of silex, the rest being argil, iron, 
and sometimes a small portion of lime. 

Tripoli is found in beds at Menat n«ar Resin, in the 
Puy de Dome ; in Tuscany, it is met with at Volterrai 
so situated, as to seem the consequence of the decom- 
positbn of chalcedony ; and at PosVCbappel in Saxo- 
ny, in a mountain containing coaI» It is also found in. 
Flanders, Westphalia, and Russia* 
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It is used ID polishing mettlsi marble, glass, and other 
hard bodies. 



Boh or Ochre is always somewhat compact ; it is ei^ 
ther red, yellow, or brown : it yields to the nail, adheres 
to the tongue, and ^ves a shining streak on paper : — 
when breathed on, it gives out a sensible argillaceous 
odour ; it breaks down in water, with which it may be 
reduced to the consistence of apaste. 

Red Chalk or Reddle is by some considered as a va- 
riety of bole } but from its containing a large proportion 
of iron, it has lately been placed atnong its ores. 

A variety, of a lighter colour than red chalk, is brot^ 
from Armenia, and is commonly known by the name of 
Bole armenic 

Another variety, found in Lemnos, when impressed 
by the seal of the governor of the island, or of the Grand 
SeignoT, is sold under the name of terra iigUlata. It is 
used in medicine. Red bole is found near Estremoa in 
Portugal. 

Bole of a yellow colour occurs in beds, between those 
of sand, and therefore belongs to the newest sepondaipr 
formation. It becomes red by exposure to heat. It is 
met with at several places in France ; that of Auxerre 
is composed of 65 of silex, 9 of alumide, 5 of lime, and 
20 of oxide of iron. 

The red brown earth of Sienna, used as a pigment, is 
considered to be a variety of bole. 

Bole of a broum colour, or of a yellowisbiliiivn, is 
comn^only known as a pigment, by |he mixi^^mbistre; 
it is founa in the island of Cyprus, but notbingis known 
of its geological situation. It is used in porcelain pain- 
ting. 

Boles are considered as coloured marles or clays. 

^*i?«Ak.— -Odiret of variout h«et are found in the Ututed States, ^ew* 
7<tfk, New-Jerfey, Delaware, and Louifiana, have fiimiflied yelbw 
Dchres, red ochres, brown ochro^ of numj (hades and hoes, aod whidi 
Atix weU with oil into paintit 
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CLAY 

The substances Gonprehended under the term of 
Clay, may lie generally described as any earthy mixture 
wh^ possessesjplasticity and ductility when kneaded 
up witn water. Few, if anj of the substances possessing 
these characters, can, stnctly speaking, be considered 
as constituting a distinct mineral species; being, in 

feneral, the result of the decomposition of rocks* 
)lay, when moist, is plastic ; somewhat unctuous to the 
touch, and acquires a polish by being rubbed with the 
finger or the nail ; when dry, it is solid ; when burnt, 
sufficiently hard to give sparks with the steel, and is in- 
Ibsible. Clays, generally speaking, have not been ana^ 
lyaed ; though it is suspected that the proportions of 
their constituent principles .vary considerably. They 
are considered in the aggregate to consist oT a large 
proportion of silex, mixed with a third or fourth of 
their weight of alumine, occasionally with a small quan- 
tity, of lime, a variable proportion of oxide of iron, and 
some water. 

In the term Earthy Clay, may be comprehended 
common brick earth, or loam, an^ common alluvial 
rtay. 

Brick earth or Loam varies very much in appearance, 
texture, and composition. It usually contains a <x>nsi«- 
derable proportion of sand ; which, nevertheless, is fre« 
quently added by the brick-maker. It is commonly met 
with above common alluvial clay, and frequently rests, 
upon ap^^erposed bed of sand. The organic remains 
^ontainfia J^ it are few. 

Commm alluvial Clay occurs principally in low coun 
ti*ies, in which it serves to fill up hollows ; it frequently 
rises into bills, which sometimes are stratified. In maoy 
countries considerable tracts consist principally of clar 
to a great depth, as in the London chalk basin, whick 
basHbeen perforated in some places to the depth of .i^OO 
feet, without passing through it ; it contains tne remains 
«f large land sind sea animals, and sometimes vegetables 
remains are found in. the same bed ; occasionally at va- 
■ rioQs depth^^eds ©f fee whit^ mod arc met with. »e- 
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poshes or beds of clay are considered to consist of the 
debris or ruin of rocks, and are regarded among the 
principal causes of the formation and duration of springs. 
The water which percolates the secondary country, bor* 
dering the deposites of clay, passes beneath them, and 
is retained until! some opening permits it to rise in the 
shape oPa spring, or until vent is given to these reser- 
voirs by the sinking of wells. 

Pipe Clay^ is of a greyish or yellowish white colour, an 
earthy fracture, and smooth greasy feel ; it adheres pret- 
ty strongly to the tongue, and is very plastic and tena- 
cious« It is manufactured into tobacco pipes, and is the 
basis of the Queen's ware pottery. 

Potters* Clay\ is plastic, slaty. It yields to the sail ; 
IS generally of a reddish, bluish or greenish colour, and 
has a soft and often greasy feel. When mixed with 
sand, it is made into bricks and tiles. A variety found 
in the forest of Dreux, in France, employed, on account 
of its infusibility, in the making of tiles for the porcelain 
furnaces, consists of 43 parts of silex, 33 of alumine, 3 of 
lime, 1 of iron, and 18 of water. Most part of the clay 
Qsed in the potteries of Staffordshire and Newcastle upou 
Tyne, is said to be found near Teignmouth in Devon- 
shire. That of Hampshire yields by analysis, 51 parts of 
silex, 25 of alumine, 3 of lime, with a trace of manga* 
nese and some water. 

Porcelain clay\ is greyish or yellowish-white, or more 
often reddish' white ; it adheres to the tongue, is meagre 
to the feel, and is commonly friable ; but if compact, is 
easily broken. It falls to pieces in water and becomes 
plastic, though not in a very great degree. That which ii • 
found in considerable beds in the parish of St. Stephen'sia 
Cornwall, consists, according to Wedgwood, of 60 parts 
of alumine and 40 of silex. It seems undoubtedly t# 

* Plpt (May, Pipes for (moking have been made of a kind of CUtf is 
the town of Ojfterbay, Long Ifland . The pipes, however, were deficient 
m folidity and ftrenzih. : 

t Potter^* Clay, (ibid.) Clay, for earthen ware and ilone ware^abotmilir 
iu a great nomber of places. 

\ Porcelain Clay. The ezperimeDts made in the city of New-Yorl^ 
wove that porcelain clay it found in this country. $legant pieces of porce- 
lain, e^ual to the ChineiCi or even tho French, have bean made .from 
domeftic materialt. 

■i c • • 
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originate from the decomposition of felspar; it frequent^ 
ly cootaios portions of auartz and of mica. The origin 
of porcelain clay, in toe general, is not however well 
nnaeisiood. It differs materially in respect of compo- 
sition. The Kaolin of China consists of 71.15 of silex, 
15.86 of alumine, 1.92 of lime, and 6.73 of water. It is 
found largely in France, and granitic countries, and 
therefore seems to have the same origin as that of 
Cornwall. 

Indurated clay is met with interposed between beds of 
coal at Stourbridge in Worcestershire, and at Coalbrook 
Dale in Shropshire. It is sometimes called Stourbridge 
day or fire day. It occurs massive, and in large com* 
pressed nodules of a greyish white colour, with a tinge 
of blue or yellow ; it yields readily to the knife, and is 
very refractory in the fire ; by exposure to the air it 
becomes soft and falls to pieces, and then becomes 
plastic. 

POaCELLANlTlS. 

Porcellanite is found massive, and of a slaty structure. 
Its colour varies from grey to bluish ^rey, mixed with 
red ; ochry yellow ; greyish or bluish-black. It is 
opake, and hard enough to scratch glass ; but it is not 
anundant ^ being principally, if not exclusively found in 
places in which mines of coal have been in a state of 
combustion ; and is regarded as shale altered by heat. 
At Mount Brussant, near St. Etienne, in France, it is 
composed of layers, alternately grey and red ; that of 
Beblangenberg, in Qohemia, is of a dull green colour* 

MELANITE.* 

' The Helanite is usually black and opake, and occurs 

* Melanite. At Ocnnantown it has been found of a veWet black co» 
lour, of cenfiderable luftre, yarying from the iize of a pin-head to an inch% 
sn diameter. The cryftals are polyhedrons, with twenty-four trapezoidal 
feces : fpecific eravity 3.616. U refts in the gneiss, which repofes on grap^ 
liice,of which the feld^th is inow white, and has a hifb degree of tran£. ^ 
parcncy. Though cryftals of tourmaline, mica, pholphate of lime, and 
Leryl, are univerfally diiTeminated, there is no melanite, except in this one 
particaUr place*— WTr/ar, Am, Min. Jimr.'f. 31. 
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in the forcn of a rbomboidi^l dodecahedron, of which 
the edges are coromonly replaced by planes. It consists 
of about 35 parts of silex, 6 of alumine, 32 of lime, 25 of 
oxide of iron, and a trace of oxide of manganese. The 
Melanite is usually arranged among^ garnets. It ha9 
been found in Italy, at Frascati^ near Vesuvius, in a 
volcanic rock, enclosing also felspar, idocrase and 
hornblende : h also occurs in the calcareous rocks of 
Somma. 

APLOUE. 

The Aplome is usually considered a variety of the 
garnet, with which it agrees in respect of its external fi« 
gure, but differs in containing maneanese. It commonly 
occurs in rhomboidal dodeqabedrons, of whieh the 
planes are striated parallel with their lesser diagonal ; 
they are usually of a deep brown, or ofenge-bro wn co- 
lour, opake, and somewhat harder than quartz ; it con- 
eists of 40 of silex, 20 of akimine, 14.5 of lime, 14.5 of 
oxide of iron, and 2 of oxide of manganese. The ap- 
lome is found on the banks uf the river Lena in Siberia* 
Gramets of a yellowish-;green colour have been met with 
at Swartzenberg, in Saxony, which have considerable 
affinity to this mineral. 

THALLITB. ACANTICONITC 

This mineral is found granular, massive, or crystallised 
in six, eight, or twelve sided prisms, variously termiqa- 
ted and longitudinally striated ; and is of a green, ^el« 
lowish, bluishy or blackish>green colour^ of a shining 
lustre, and somewhat transparent. The primitive crystM 
is a right prism, of which the bases are oblique-angled 
parallelograms. HaUy includes ibis mineral and the 
zobite under the term epidote The crystallized thallite 
consists of 37 parts of silex, 21 of alumine, 15 of lime, 
24 of oxide of iron, and 1.5 of oxide of manganese ; and 
its specific gravity is 3.45 ; but the gra^qular variety, in 
the form ofa green sand, vsuriesin respect of the propor- 
tions of its elements* . . 
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Tbe Tballite b not often found massive, but cbiefijr 
in crystals, varying in size from the acicular to near ao 
inch in diameter ; tbe acicular are met with in tbe de* 
partment of Iser^, in France ; at Cbamouni, in tbe Alps, 
lie. ; the larger occur at Arendabl, in Norway. It be- 
longs exclusively to primitive rocks, but is only found in 
veins and fissures ; magnetic iron, garnet, felspar, adu« 
laria, asJnite, and asbestus, are the minerals which 
chiefly accompany tballite. 

V7ERNEB1TE. 

This mineral is of a greenish-grey or olive-green co' 
lour, with a lustre between pearly and resinous ; it is 
softer than felspar, and yields to the knife. It occurs 
massive, and in eight-sided prisms with four-sided 
pyramids, k consist of 40 parts of silex, ri4 of alu- 
mine, 16 of lime, 8 of oxide of iron, and 1.5 of oxide 
of manganese. 

The wemerite is a rare mineral ; it is met with in ir* 
regular erains or erytallized, disseminated in rocks com- 
posed of a greyish or of a red felspar, intermingled with 
quartz, at Bouoen, near Arendabl in Norway ; in the 
knines of Nortbo and of Ulrica in Sweden, and at Cam- 
po-lonco in Switzerland. 

TOURMALINE.^ 

Tourmaline in respect of colour, is either white, 
green, blue, brown, yellow or black ; it occurs in crystals 
which are striated, or ratber deeply channelled, length- 
wise ; their lustre is splendent or vitreous, and they are 
scarcely so hard as quartz. It is remarkable that this 
Substance is either translucent or transparent when held 

* Tourwtalinem Very lar^e cryibls of black tounnaline have been found 
in the primitive and granitical rocks, near New- York, Philadelphia, and 
Brunfwidc in Maine. Indigo tourmalines of nearly an inch in diameter 
have been brought from Northampton, Mais. They are of a deep indigo 
Uue, almoft approaching to black. They are bedded in granite, with 
msartz, feldfpatn and reddifh mica, of remarkably coarfe and difUnct parts. 
Green courmalinesare found with them, in long cryftals. 

Red Schoerls, or Rubellites, accompany the green fchoerls. The latter 
have boco fccn tp rdemble a tube or canal filled up by the former. Such 
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up to the light, and viewed in a direction perpendicular 
to the axis of the prism ; but if vienved perpendicular to 
the bases, is always opake, even though the prism be 
short. Seventeen varieties in the form of the erystal 
have been described ; their primitive form is, according 
to Haiiy, an obtuse rhomboid of 133^, 26' and 46*. 34. 
The crystals become electric by beinc heated, and 
thereby acquire polarity ; and their summits or pyramids 
are always dissimilar. That which presents the greatest 
number of faces always exhibits the positive or vitreous 
electricity ; and that having the smaller number, always 
the negative, or resinous. Its specific gravity is about 
3. 

The green tourmaline of Brazil is composed of 40 
parts ofsilex, 39 of alumine, 3.84 of lime, 12.5 of oxide 
of iron, and 2 of oxide of manganese. 

The white variety was found at St. Gothard in mica- 
ceous dolamite by Dolomieu, who mentions having dis- 
covered gome in the granite of Elba, the half of which 
was white, the other half black. The. yellow variety 
has been noticed in sand from Ceylon. Tourmalines of 
a dull green, or of a bluish-green, are from Brazil ; those 
of an emerald-green, from Ceylon. A variety of an in- 
digo- blue*colour, thence called Indicolite, has been found 
in the mine of Utoe in Sweden, in crystals of an inde- 
terminate form, disseminated in a gangue of steatite, . 
quartz, and felspar. 

AXINITE. THUVERSTONE. 

This mineral derived its name of Thumerstone, from 
having been first met with at Thum in Saxony. It oc- 
curs in lamelliform concretions, and crystaUized. The 

Hiaflea of red fcfaoerl, incafed by greep, have a p^uliar and beantlfol ef- 
lect. Sometimes the red mdofes the green, '^efe fingalar forms led 
Dr. Bruce to iend^fpedmeps to ProfeiTor Haiiy, who has thought them 
worthy of a Qtecial diflertstion. This intcrefung traet has been tramiai* 
fed by Dr. P. S. Townfend, for the New-York Lyceum of Natural HistO- 
rr, and publiihed in Mefirs. Biglow & HoUeyV Magazine, i own my 
obligations, for a fet of very &e fpecimens, to Esta Wedn, £1^ The 
Rev. Mr. Schacffer and other gentlemen brought curious j^p^cuneot of a 
£ne needle-like indicolite, from a detached rock in the city if Nnr-Yorlfl 
Ita theib f icccsi peca oftta accompanied the blttc. 

C2 
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Itmelliform, of ja dingy violet colour, is found at Ehren« 
friedersdorf in Saxonv. The same variety, of a dull clove- 
browp, is found at Botallack, near the Land's End in 
Cornwall ; sometimes also it is crystallized, though not 
▼^ determinately. The most beautiful is met with in 
a serpentine rock atBalme d'Auris in Dauphin^ ; gene- 
rally in neat and well defined crystals, sometimes nearlv 
colonriess and transparent, but more often of a dull rea- 
disb violet colour and translucent ; whence it has obtain- 
ed the name of Ftolet Schorl of Dauphins. The crystals 
in my possesaon exhibit 18 varieties of form, which are 
tiot symmetrical. This want of symmetry is common to 
those substances, which, like the axinite, become elec- 
trical by exposure to heat. The primitive crystal of the 
a»nite is a remarkably flat right rbomboidal prism, of 
which the bases are oblique angled parallelograms of 
78,**| and 101*i according to Haiiy ; out the measure- 
ments obtained by the Teflecting goniometer do not cor- 
respond with the results obtained by him. The axinite 
is hard enough to scratch glass^ but less hard than quartz ; 
its specific gravity is about 3.2 ; and it consists of 44-of 
silex, ISof alumiue, 19 of lime, 14' of oxide of iron, and 
4 of oxide of manganese. 

It has only been met with in veins aod fissures of pri- 
mitive rocks, and^ is not very abundant. Besides the 
places above mentioned, it occurs in the peak of Ered- 
$tz in the Pyrennees, upon a gangue of quartz, accompa* 
uied by carbonate of lime ; near Alen§on in granite ; at 
Mount Atjas, in Africa ; near Kongsberg in Norway, in 
A white laminated calcareous rock, accompanied by black 
mica, quartz, and sometimes native silver. 

ALLOCHROITE. 

The Allochroite, is of a greyish, dingy yellow, or red- 
Aish colour, and bpake ; it is not so hard as quartz. It 
consists of 35 parts pf silex, 8 of alumine, 30.5 of lime, 
17 of oxide of iron^ 3.5 of oxide of manganese, and 6 of 
carbonate of lime. It is commonly considered as a va- 
4rietyof the garnet,^ from which it differs in respect of 
composition. 

ThQ AUochrotte is found in the iroajmine of YirumS|, 
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near Drammen in Norway, accompanied by carbonate 
of limei Hematites iron, and brown garnets. 

LAPIS LAZULI. 

This mineral is found massive, and of a fine a%ui« 
blue colour ; its texture is fine grained or compact, and 
it is hard enough to scratch glass, though it scajrceljr 
gives sparks by the steel. Its specific gravity is 2.76 to 
2.94. Its blue colour is not uniform, as it frequently en- 
closes iron pyrites, compact felspar, and quartz. It is 
said to have been met with crystallized in the form of 
a rhomboidal dodecahedron ; but as the crystal was o- 
pake, and enclosed iron pyrites and carbonate of lime, 
there seems no sufficient proof of its being true Lapis 
Lazuli ; which according to Klaproth, consists of 46 of 
silex, 14of alumine, 28 of carbonate of lime, 6.5 ofsdl- 
phate of lime, 3 of oxide of iron, and 2 of water. 

It has been found in small masses enclosed in primi- 
tive rocks, principally in granites, accompanied by felspar, 
pyrites, garnet and carbonate of lime ; but is more often 
found in small masses rounded by attrition ; as on th^ 
borders of the lake Baikal in Siberia. The finest specii- 
mens are brought from China, Persia, and Great Bucba* 
ria. 

Lapis lazuli is used in jewellery, but is chiefly impor- 
tant as affording that beautiful pigment called ultra- 
marine, so highly valued by painters on account of its 
great advantage of not changing by time ^and expo-* 
«ttre, ' ' 

E6VPTIAN JASPER. 

This mineral is more commonly known by the name 
^( Egyptian Pebble. It occurs in roundish masses which 
are externally rough, and generally of a brown colotiF« 
Internally it is usually of a light colour, which sometimes 
{approaches to that of cream, around which are disposed 
irregular zones or bands of various shades of brown, 
;M>metimes intermixed with nearly black spots, and'oc^ 
^asionally dendritic appearances. Its specific graidty ia^ 
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2.5 — ^2.6 ; by one aittlfris which does seem to hare 
been complete^ it yielded 75 parts of silex, 15 of alumioe 
and 5 of magnesia. 

It is found according to Dr. Clarice, in vast abundance, 
together with masses and detached fragments of petri* 
fled wood, among which are sereral varieties of the palm, 
scattered over the surface of the sandy desert, eastward 
of Grand Cairo, even to the borders of the Red 
Sea. 

It is susceptible of a high polish, and is therefore of* 
ten applied to ornamental purposes* 

TBKMOLITS, 

The general colour of Tremolite is whitett which 
sometimes has a ereenish, bluish, yellowish or reddish 
tinee ; it occurs fibrous, and crystalized in four, six, or 
eight-sided prisms, terminated by diedral summHSy and 
is semi-transparent or translucest, and hard enough to 
scratch glass. Its specific jeravity is about 3 ; the fibrous 
variety of dicker Tor in Cornwall is composed of 62L2 
of silex, 14.1 of lime, 12.9 of magnesia, 5.9 of oxide of 
iron, and 1 of water. 

It was first discovered in the valley of Tremola near 
St Gothard, whence its name ; it has since been met with 
in Hungary, Transylvania and Bohemia. In Corsica, it 
occurs in lamellar bluish green talc ; near Nantes, in 
granite abounding in felspar : at Somma, in granular 
oaibonate of lime ; and in Bengal : in lamellar limestone, 
in the banks of the lake Baikal in Siberia, whence it has 
been called Baikdiie ; in Glen Tilt and Glen Egg in 
Aberdeenshire, in white primitive limestone ; in Com* 
waU| it is found at Clicker Tor. A fibrous specimen in 
my possession from Stony Gwios in that county, is de- 
posited on quartz, and accompanied by small yellow 
crystals of uranite. 

MfiE&scaAvn* 

Meerschaum is of a wbttisfa or yellowish white Golouiv 
•pake and duJlj it has an earthy fracture, yields easi^ 
(b the aail, and adheres strongly to the tongue i some* 
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timesitisso light as to swim on water, and occasionall/ 
is very poroas : this last characteristic has doubtless oo»> 
easioned its name, which signifies sea-foaiii* It consists 
of 50.5 per cent, of silex, 17.25 of magnesia, 0.5 of lime, 
5 of carbonic acid, and 25 of water. 

It occurs in the isle of Samos and Negropont in die 
Archipelago, in mass, or disseminated, or m beds ! at 
Kiltscnik in Natolia, it fills a vein about six feet wide^ 
traversing compact grej carbonate of lime ; it is soft 
when first dug, and in that state is made ifito pipes, but 
hardens by exposure to air* It is also met with in Ca** 
ffinthia. 

In the Turkish dominions. Meerschaum is employed 
as fuller's earth is with us ; and by the women as soap 
for washing their hair. In Constantinople it is termed 
Keffekil or earth of EaSa, the town of the Crimea, 
whence it is shipped. 

A snbstance somewhat similar to Meerschaum ha* 
been found at Cartel del Piano near !Menna, consisting 
of 55 of silex, 25 of magnesia, 12 of alumine, 3of lime« 
and 0.1 of oxide of iron ; it was made into bricks so light 
as to swim on water, thus restoring one of the lost arts re^ 
corded by Strabo and Pliny. 

Another substance, consisting of 55 of silex, 22 of 
magnesia, and 23 of water, and of a chocolate brown co- 
lour, is found at Salinelle near Sommieres, in beds, ia 
chalk containing silex : and in various places in Piedr 
mont, a substance of a white colour, consisting, when 
fresh dug, of silex, magnesia, and water, is found in becb 
and in veins : by exposure to air it absorbs carbonic, 
acid. 

ANTHOPHVLLITF* 

s 

The Anthophylfite has hitherto only been found at 
Kongsberg in Norway ; it occurs massive, with ioin^ 
parallel to the faces of a rectangular prism, is feebly 
translucent on the -edges, and has a slight metallic lustre ; 
it is scaroelv hard enough to scratch ^lass. Its specific 
gravity is about 3.3. By analysis it is found to c6nsist 
of 62.66 of silex, 1^33 of alumine, 4 of magnesija, 12 of 
oxide of iron, 3*25 of oxide of mangaoese^ and 1.43 oC 
water. 
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Some of the characters of the Anthophyllite have in« 
duced Haliy to suppose that it is only a variety of the 
Hjpersthene ; but their elements do not correspond. 

BARMOTOXB. CROSS STOKE* 

The harmotome is commonlv met with in flatiUi 
quadrangular prisms, termina^d bv four rhombic planes, 
crossing eadi other lengthwise and at ri^ht angles. Iti9 
also met with in solitary crystals. Their primitive form, 
according to Haiiy, is a rectangular octohedron of 86'' 36' 
and 03* 24' ; but this is not confirmed by the reflecting 
gOQioQ|gter, which gives results differing about 2\ I 
poasesAiystals of the harmotome in 12 varieties of form^ 
one of which is so remote from the primitive, as to ap- 
pear a perfbct six-sided prism, and several approach 
that form. This transition is very intelligible, thougfl 
not easily described without fgures. 

In cruciform crystals it occurs in metalliferous vein6« 
mingled with white lamellar carbonate of lime and sul- 
pburet of lead, at Andreasberg in the Hartz ; it is also met 
with at Strontian in Scotland. In solitary crystals it is 
chiefly found in the cavities of siliceous geodes at Obeo- 
atein in Saxony. 

The colour of this mineral is greyish- white ; it is trans^ 
lucent with a somewhat pearly lustre, and is hard enough 
to scratch glass. Its specific gravi^ is 2.35 ; and it is 
composed of 49 per cent of silex, 16ofalumine, 18 of 
baiytesj and 15 of water. 

ASBESTOS.* 

There are several varieties of asbestus. Thev are 
generally of a fibrous texture, varyinj; in respect of flexi- 
bilitv and elasticity. The fibres of asbestus have not 
yet been seen in any very determinate form, 1)ut Haiiy 
re^rded some which feU under his observation as rhom* 
boidal prisms. Asbestus is extremely difficult of fusion 

♦ ^Aefte/^^AAeOtu with rigid fibrci u often found in the city of 
Z^ew-York, in detached mafles; miftahen hy many for petrified wood. 

!«If^ ftr<?'''?*^"^'^^» ^^«=" '* fi^» ^ Tcin/rfferpcntinci 
ana tfon Suten-tfland, where it accomftniei iUs^ia 
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in the mass ; but its fibres are easily reduced by the 
blowpipe. Asbestus is derived from a Greek word} sig- 
fying imperishable. 

Amianthus* occurs in very long and extremely slender 
fibres, which are very flexible, and of a whitisb^ ereeoish 
or reddish colour. It consists of 59 per cent, ofsilex, 3 
ofalumine, 9 of lime, and 29 of magnesia. 

It is found in the Tarentaise in Savoy, in the longest 
and most beautiful fibres : that of Corsica is less beauti-* 
fill, but is so abundant, that Dolomieu used it for packing 
his minerals : near Bardges in the Pyrennees, it occurs 
mingled with felspar, lining veins passing through gneiiss* 
It occurs also at Inverary at Portsey in Scotland, and in 
the Isle of Unst. 

Amianthus (signifying unsoiled) was woven by the an* 
eients itlto a kind of tXoXhy in which, being incombusti- 
ble, they wrapped up the bodies of their dead, before 
they were placed on the funeral pile, that their ashes 
might be collected free from admixture. 

Mountain Cork. The structure of this variety differs 
lirom the former ; the filaments are not deposited in a 
parallel direction, but intermingled in various directions, 
occasioning cavities, to which may be attributed the 
lightness of the mass. When in thin flexible plates, il is 
termed mountain leather; when in thin and less flexible, 
mountain cork. 

It occurs in the silver mines of Johan Georgenstadt ill 
Saxony ; at Bleyberg in Carintbia ; at Idria ; at Salberg, 
&c. in Sweden ; between the villages of Randagont and 
Vigan near Alais in France^ it is spread over the soil, 
which consists of an ochreous eartli mingled with quarts 
and mica, in long white pieces, which have been taken 
for human bones. It is also met with at Kildrummie and 
at Portsoy in Scotland. 

Momtain wood or Ldgniform asbestus has somewhat 

* Amlantbus is fmmd in many parts o! the United States, in t^ veins 
and fif&ires of primitive rocks. The fibres are sometimes ten or twelve 
indies lonj^, and, by their whiteness, parallelism and flexibility, refemble 
llaz. The, mountains along the confines of New* York and Gonnecticnt, 
contain many varieties. At Staten liland the fibres arc nearly two feet 
Jong, and twift like hemp. 

The forms of Asbestus, called Tbrum'stone, Leatber'stone, Mineral Ctt'* 
tutf Salamander*i Wool^ are all contained in the primitive formation ^ 
Kcw-York, and its vicinity. 
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the appearance of wood ; its structure is finely foliated^ 
the foliae being composed of fine fibres, wbich are of a 
brownish colour. It is opake, somewhat elastic, and 
floats on water. It is principally met with in the primV 
five mountains of the Tyrol, accompanied with amian* 
thus. It also occurs in various places m Scotland. 

Common asbestus is much heavier than the preceding 
varieties, being nearly three times the weight of water. 
It occurs in masses consisting of fibres of a dull greenish 
colour, and pearly lustre. Common asbestus is scarce- 
ly flexible. It is of more frequent occurrence than 
amianthus : it usually accompanies serpentine ; and 
18 met with in Sweden, Hungary, Dauphin^, the Uralian 
mountains, at Portsoy in Scotland, the Isle of Anglesey, 
and at the Lizard in Cornwall. 

BASALTIC HORNBLENDE. 

Basaltic hornblende is usually met with in opake sin* 
gle crystals, imbedded in basalt or in }ava ; the latter 
sometimes atfbct the magnetic needle. The usual colour 
«f this mineral is black ; or brownish black, occasioned 
by a slight decomposition. The crystals are six-sided, 
variously terminated by three or four planes ; but they are 
sometimes dissimilar at the two extremities : their pri- 
mitive form, according to Haiiy, is an oblique rhomboi* 
4al prism of 124*" 34' and 55* 2Jd' : the crystals have a 
vitreous lustre and are bard enough to scratch glass. 
The specific gravity of this mineral is 3.25 ; and it is 
composed of 47 per cent, of silex, 26 of alumine, 8 of 
lime, 2 of magnesia, and 15 of oxide of iron. 

Being far less decomposable than basalt, it is some- 
limes found in fine crystals in the clay resulting from the 
decomposition of basaltic rocks. It occurs in Saxony« 
Bohemia, Italy, Scotland, &c. 

HYPERSTHENE. 

The Hypersthene is met with either massive, or im- 
bedded in rockf in rhomboidal prisms of about f 20^ and 
^0*. Its coloor is dark brown, or greenish black ; it has 
a lamellar »trwcture parallel with the sides of the prism, 
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and when fractured exhibits reflections which arestroDgly 
metallic, and sometimes greenish, sometimes of a cop* 
per red colour ; it is opake and yields to the knife* ftd 
specific gravity is 8.38 ; and it consists of 54.26 of silex, 
2.25 of alumine, 1.5 of lime, 14 of iHaignesia, 24.5 df 
oxide of iron, and 1 of water. 

It usually occurs in serpentine ; and is thus found ia 
Cornwall associated with compact fel^ar ; it is likewise 
found at the Col de Cervi^re in the Alps, at Matray ia 
the Tyrol, at Basta in the duchy of Wolfenbutteli and 
in Hungary, &c. 

It is very nearly allied to the following substance* 

SCHILLER SPAR. 

Schiller Spar, like the preceding mineral, is always 
found in serpentine, in which it generally occurs disse- 
minated, tt is of an olive, or bottle-green colour, and 
when lield in certain directions, has a shining lustre^ 
nearly approaching that of some of the metak : it is 
opake and yields to the loiife. A principal difference 
between the schiller spar and hyperstbene is, that the for* 
mer fuses, though with some difficulty, into a black ena- 
mel ; the latter is infusible. By one analysis it yields 41 
of silex, 3 of alumine, 1 of lime, 29 of magnesia, 14 of 
oxide of iron, and 10 of water. 

It is met with in the serpentine of Cornwall and of An« 
glesey,aad g^eraily speaking, wliereVer the hyperstbene 
is found. 

AUGITE. PYROXEIIE. 

Augite usually occurs in translucent six-sided crytal^ 
terminated by dihedral summits ; they are of a blackish-^ 
green colour, variously mijced with brown ; it is also met 
with in angular and rounded pieces. The form of the pii« 
mitlve crystal is an oblique rbomboidal prism of 87*42' 
and 92* 18'. It scratches glass with ease. Its ^>ecific 
^ravitv is about 3.3; and it is composed of 52 of silei^ 
3.3 of alumine, 13.2 of lime, 10 of magnesia^ 14.6 <R 
oxide of irdn, and 2 of oxide of manganese* 

D 
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Augite is met with in the productions of volcanoes ; 
pmt whether it existed in certain rocks, previously to 
their l>eing subjected to volcanic action, or whether it 
%as been U)rmed in the lavas and scoriaceous matters in ' 
wlucb it is found, since their ejection, is matter of un- 
certainty and dispute. The greater number of mine- 
ralogists incline to the former opinion. 

It is found in the volcanic countries of Vesuvius, Etna, 
Stromboli, Auvcgne, 8cc. 

It is also said to occur in^ the basalts of Bohemia, 
Hungary, Transylvania, Hessia, and in the iron mines of 
Arendahl, in Norway. Tbe crystals met with in basalt 
ere larger, of a finer green, and more brilliant than those 
found ig lavas. 

Tht-eoccolite and sahlite are regarded as varieties of 

The coccolite is of various shades of green, and occurs 
in little round translucent masses, or io grains of irregu* 
far shapes, which are very slightly coherent, but are hard 
enough to scratch glass : the structure is lamellar, and 
the lustre vitreous. It consists of 50 per cent, of sile^, 
1.5 of alumine, 24 of lime, 10 of magnesia, 7 of oxide 
of iron, and 3 of oxide of manganese. 

It is said to have been met with only in primitive 
countries ; in certain veins near Arendabl, in Norway, 
end Nericia in Sweden ; and in the iron mines of Hel- 
lesta and Assebo, in Sudermania. 

The sahlite occurs in crystals of which the prisms are 
four or eight-sided, and the summits diedral, and which 
are of a greenish grey colour, ar^d scarcely hard enough 
to scratch glass ; they are translucent on the edges. Tbe 
sahlite is composed of 53 of silex, 3 of alumine, 20 of 
Mme; 19 of magnesia, and 4 of oxide of iron and manga- 
nese. 

It has been found in the silver mine of Sahla (whence 
its name) in Westmania, in Sweden, and at Buoen, near 
Auen, in Norway. It has also been met with in tbe 
mpuntaiD of Odon-Tcbelon, in Siberia, accompanied by 
mica, beryl, and crystallized phosphorescent carbonate 
^lime. 
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P7B0PE. 

Tlie PjTope occurs in round or angular grains, of a- 
blood-red coiour, which is sometimes clouded with jrel* 
low ; it never is found crystallized. It is transpareat^ 
has a conchoidal fracture, and vitreous lustre, and is har4 
enough to scratch glass. Its specific sravitj is about 3.89. 
and it is composed of 40 per cent, of silex, 28.5 ofalu- 
mine, 3.5 of lime, 10 of magnesia, and 16.75 of oipde of 
iron and manganese. It is sometimes, from its general, 
colour, ranked among gaftiets ; from which it essentials 
ly differs in respect to form and composition 

It occurs imbedded in serpentine at Zeoblit?, in Sax- 
ony, and in wacke, in Bohemia; but is, more commoa 
in the latter country in alluvial deposites, accompaniea 
by hyacinths and sapphires. It is me^ with in the sand 
of the sea-shore at Ely, in Fifeshire, and in Cumberland, 
in clay-stone. 

Pliny and Ovid mention a stone by the name of Py-- 
rope, which is supposed to be nearly allied to thismine- 



POTSTONB.* 

This substance is found massive ^ such is Its structiot^ 
that it is sometimes difficult to distinguish it from massiTe^ 
talc ; its colour is greenish grey, passing into leek-green^ 
with a glistening or pearly lustre ; it is so soft as to yield 
to the nail, and is unctuous to the touch, but is not easily, 
broken ; that of Ghiavenna consists of about 38 parts of 
silex,7 of alumine, 35 of magnesia, 15 of iron^ together 
with very small portions of lime and l)uoric acid. 

Potstone is plentifully found at Chiavenna, in the 
Valteline ; at Coma, m Lombardy ; and, geo€sa|iT 
speaking^ in serpentine countries. Its infusibili^, JQineai 
to its sounessy and the readiness with, which it is^tunied> 
by the lathe, have for time imoieniorial caused it to h^ 

* Pvttunt is bnm^ frMaCooaectiatt^xn the fenn. of jnVitapdinyiB 

turned m.aJathc. > - \ .... 
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fonned into vessels in the Valais and Grisons. Plinj 
describes its having been used in like manner in his 
time. 

SMARAGDITE. 

Tile Smaragdite is of a brilliant green colour, of a silky 
or pearly lustre, and transparent at the edges, or opake r 
it is scarcely so hard as glass, and yields* to the knife ; 
its specific gravity is 3 ; and it is composed of 50 of si- 
lex, 21 of alumine, 13 of lime, 3 of magnesia; the re- 
mainder being oxide of chron^ and oxide of iron. 
* It is commonly found massive, or disseminated in 
rounded masses of the Saussurite, on the banks of the 
Lake of Geneva ; near Turin it occurs at tbe foot of the 
mountain Mussmet; in Corsica imbedded in felspar. 

ACTINOLITfi.* 

This mineral is of a pale or of an emerald-green c(y> 
lour, and occurs in single crystals, but more often in 
masses consisting of diverging hexabedral prisms, u bicb, 
in the general, are not regularly terminated ; they have 
a shining pearly lustre, and are translucent or transpa* 
rent; it also occurs in fine fibres, having a silky lus- 
tre Actinolite is hard enoueh to scratch glass ;^ its spe- 
cific gravity is about 3*3 ; and it is composed of about 
50 per cent' of silex, 0.75 of alumine, 9.75 of lime, 
119.25 of mi^nesia, 11 of oxide of iron, 5 of oxide of 
chrome, and 3 of water. Tbe fibrous variety is dis- 
tinguishable from Amianthus.' by its being extremely 
brittle. 

Actinolite is found only in some of the primitive rocks, 
and accompanies talc and mica. It is not found in se- 
condary rocks, or in the veins that traverse them. 

It occurs in lon^ six-sided prisms imbedded in white 
talc, at ZiUertbal, m the Tyrol, and in Mount St. Go- 
thanl; it is also met with near Salzburg, in Saxony; in 
Norway; in Piedmont, &c. 

*f2!^if'*^ g«««> cry»tals of AalmoUt§^ from one to two indiet long^ 
<MiSSri!£iM!!^y^ »hootiPg throDgfa rocto of indwratcd ftcatitc and 
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^ C0I«0PH0KXT6« 

Tbis mineral is of a blitckisb or vellowish brown, or 
of an orange red Golouri and is, both on the sur&pe and* 
when fractured, of a shining vitreous lustre Ik. isi 
usually ranked as a variety of garnet^ but differs froio^ 
it in yielding by analysis both magpesia and oxide of 
titanium, and in being much lighter: its specific mmiy 
is only 2.5 ; and it is composed of 35 per cent, of iilex, 
15 of alumine, 2.9 of lime, 6.5 of magnesia, 7.5 of oxide 
of iron, 4,75 of oxidc^ of man^mese, and 0.5 of osidfs^ol- 
titanium. It is found near Pitig)ianO| in Ilaly. ^ 

LEtJClTfi* 

The Leucite occurs in crystals, whose plaAiss.a^^ 2ftr 
equal and similar trapeziums : by mecfaanipal n^ant it, 
may be reduced either to the rhombo^dal dodecabe^toOi 
or the cub^.,* the latter of which, being the mostsipa|^ 
of the two, 19 considered to be 4be form of the primitive^ 
crystal The Leucite is generally of a dirty white eo* 
lour, and is somewhat translucent; it scratches |^as$ 
with difficulty ; its fn^cture is imperfectly conchoidal, andi 
has mostly a vitreous lustre- It consists of 53.75 of si- 
lex, 24.62 of alumine, and 21.35 of potash. Its spi^cific 
gravity is 2«37# 

The Leucite is most commonly found among the pro-, 
ductions of volcano^es ; that which occurs in lava is most^, 
]y opake and earthy« while that found in basalt is viteroq&i^ 
The lavas of Vesuvius, and basalts of Italy and Bohe-, 
mia abound with tbis mineral. The road from Rbm^ 
to Frascati is in many places quite covered with it. 

• 

LITHOMABGA* 

Lithomarga varies in colour from white to yellbir,« 
led and brown; it is duU, yields to the nail, is unctuoma- 
to the touch, and adheres strongly to the tongue; its 
fracture is mostly earthy; 

It 13 found in masse^^ somewhat round, in basalts andt 
smygclaloids ; and is! ott^^ met with in^ veins f^uKW^ 
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tbrongh fjorphjtjt gneiss, serpentine, tic sometimes 
accompanies tm, mercurjr, and topazes. It seems 
therefore chiefly to belong to primitive countries; it 
occurs in France; at Laschitz, in Bohemia; at Pla- 
Aitz, near Zwickau, in Saxony, and at Steihmark. That 
brought from the latter place consists of about 45 parts 
of siiex, 36 of alumine, 3 of iron, H of water, and a 
email portion of potash. 



Mica mostly occurs crystallized in six-sided plates, or 
en ri^t rhomboidal prisms of 60** and 12(H, which is 
considered to be the form of its primitiFC crystal. It is 
easily divisible, parallel with the terminating planes, into 
thin lamin», which ai*e flexibfe and very elastic ; this 
last character serves at once to distinguish mica from 
talc, . which is not elastic. 

'this mineral is of various shades of white, yellow, 
green and brown ; — ^It yields readily to the knife, but the 
ed^s of the laminae wtA scratch glass. The mica of 
diiSferent countries does not perfectly agree in the re- 
. apective proportions of its ingredients ; that of Muscovy 
(called Muscovy Glass) consists of about 48 silex, 34 
alumine, 9 Potash, 4 oxide of iron, and nearly 1 ot 
oxide of manganese. Its sp. gr. b about 2.7. 

Mica is one of the most abundant mineral substances : 
it is never found in beds, or in considerable isolated 
jnasses, but it eqter^ into the composition of veiy many 
Tocks, especially the oldest primitive, as granite, gneiss, 
micaceous sphistus^ &c and is often found filling up 
their fissures, or crystallized in the cavities of the veins 
which traverse them. Mica is therefore of the most an- 
cient formation ; but is also met with in the newest crys- 
talline vocks» It also occurs in sandstones, in schists, and 

* Mka u foand in Maine, m plates of a foot f(|aare or even more. . It 
occurs in New-York^ in iiK*fidcd plates, evidently of a PTftaUixed jigoccr 
Itb ufiuUv an ingredient in granite and gneiss. Sometimes, lioweTer, it 
occurs of tne like nezagonal wtm in calcareous carbonates. It is fometimes 
42prl7 as tranfparent as the beft glais, and aflomes all the duskf fliades to 
%xleep imoke*colo«r, without kmng its tranliiarencj. 

I have fine rof^-colonred fpedmens from NorthamptonW^ITcM/.i^raaii 
Qcen OKI from Braiwicfc, Mm9^€itmhmf.j / --^ 
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in the slaty sandstone that accompanies the independent 
i^oal formation. It is sometimes abundant in sands, and 
in allttvialHleposites very distant from primitive moun- 
tains ; and is sdd to be very plentiful in certain volcanic 
products. 

According to Hauy, Muscovy Glass, which occurs in^ 
plates of a yard or more in diameter, in veins of granite 
and of macaceous scbistus, in some parts of Russia, may 
be divided Itito plates no dicker than iimnn^th part of 
an inch* It is used for inclosing objects for the solar 
.microscope, and instead of glass in the Russian ships- 
of war, as less liable to be broken by the concussion of 
the air, durine the discharge of heavy artillery ; an infe- 
rior kind, which is found in Pennsylvania, is used there 
instead of window gftiss. 

MESOTTPE. 

The Mesotype is generally of a white, or greyish* 
colour, and is transparent, or translucent ; it yields easily 
to the knife, and becomes electrical by heat. It occurs 
crystallized in radiated aeicular prisms ; in filaments > 
or in globular concretions, composed of stellated fibres.^^ 
It is one of those substances which are commonly called 
Zeolites. It assumes about 10 varieties in the form of 
the crystal, the primitive of which is a right prism with 
square bases. Its specific gravity is 2 ; and it consists of 
49 of silex. 27 of alumine, 17 of soda, and 9.5 of wa- 
ter, according to Simpson ; bul according to Vauque- 
lin, 50.24 of silex, 29.3 of alumine, 9.46 of lime, and 
M) of waters- 

Mesotype is. found in Iceland ; Scotland; the Ferroe 
idands ; in Hessia ; the I^e of Bourbon, kc. 

This mineral is generally considered to be of doubtful 
origin. It is found in lavas, but principally, if not only, 
IB those that.are ancient ; and, it^is said by some, only 
in such as have been exposed to the action of water. It 
is also met with in basalts ; as in those of the^ Giant's 
Causeway in. Ireland; and in those of the Cyclop 
Islands, and of the Vicentine mountains ; the basalt of 
the two latter is surrounded and covered by the remains 
of sea aniipal^* . Tlie mesotype also occurs in basaltic 
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amygdaloid, and other trap rocki of En^aod apd Scot- 
land, and is particularly abundant and beautiful at Ta-* 
leaker, in the Isle of Sky. 

Tbe NatroUte b composed of the same elementary 
substances, and very neariy in the same proportions, and 
is therefore considered to be merely a yariety of the 
mesotype. It is always of a fibrous and radiated struc* 
ture ; and is of a whitish, yellowish, or of a brown co- 
lour. In its cavities are found crystals presenting the 
form of common mesotjrpe, via* a rectangular prism» 
with tetrabedral pyramids. 

RUBXLLITB.* 

The Rubellite is of a red or violet colour, aqd occurs 
crystallizei], but the crystals are rarely distinct. It is 
found in Moravia; in Ceylon; it ocqnrs in a granite 
mountun in the Uralian chain in Siberia, in a vein com* 
posed of felspar, quartz, mica, and common schorl; 
whence this mineral has been. dso. called Siberite. It 
consists of 42 per cent, of silex, 40 of alumine, 10 
of soda, and 7 of oxide of manganese and iron. It is 
commonly considered to be a variety of tournutlioe, 
from which it differs, in not having either lime or mag-> 
nesia among its constituent elements, and in being in- 
fusible. This mineral is commonly known by the name 
o[ Red. Schorl 

PUMICK.f 

Pumice is sometimes found massive ; more often it is 

extremely porous, of a fibrous structure, and harsh to 

the touch ; its colour is grey, tinged with brown or- 

yellow^ and it has a shining pearly lustre;, it is tranelu^^ 

cent in the edges, very light, and sometimes so light as^ 

to swim on water. Jt is composed of 77.5 parts of silex, ^ 
• • 

f The meaioir of Profcflbr Hauy already mentioned, correcu, from 
the examination of the American Tourmalines, feveral errors into which 
MincraloKifta hadiaUen, by feparating Indicolitc and SibcritefromTour- 
maliQc, of which they, are but varietie*. 

•K^K^r^^fr'T^ float, down the Miffouri It is fomed by t^ fife of 
the I«»n>»njplain9 through which that rirer nma. The ticoml poflcl^^ 
are of a rcjk&ih browivor brick colour, and flo^ water 
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17.5 of alumine, 1.75 of oxide of iron, and 3 soda and 
potasb. 

Pumice is generaHjr believed to be a vokanie produet ; 
it sometiiBes accompanies obsidian ; it is said that the 
vitreous obsidian of Hungary, may, by heat, be changed 
into a substance perfectly resembling pumice. 

•It is but sparingly found near Vesuvius, not at all near 
Etna. It is very abundant in the Lipari islands, which 
furnish the pumice of commerce. It is met with in 
Auvergne in France, in Iceland, Tenerifie, &c. 

ICHTHYOPHTHALMITE 5 Or FISH-EYE-STONE. 

. At first sight thb mineral resembles the variety of fel- 
spar called adularia, but is much softer, being easily cut 
by the knife ; it does not scratch glass. Its geoersu co« 
lour is white, which is sometimes tinged with red or 
green ; it has a shining pearly lustre. The form of its 
primitive crystal is a rectangular pajrallelopiped, in which 
It sometimes occurs ; as well as nearly in the proportions 
of the cube, and in flat tables. Its specific gravity is 
2.46; and it is composed of 5] parts of silex, 28 of 
lime, 4 of potash, and 7 of water. 

It is met with in the iron mine of Otoe in Sweden ; 
its gangue is a lamellar carbonate of lim#, of a red vio^ 
let colour ; it is accompanied by hornblende and some 
ores of iron. The massive occurs at Dunvegan in the 
IdeofSky. 

TALC. 

Talc is for the most part either white, apple-green, 
or yellowish. It occurs in hexagonal laminae, and mas- 
sive. It always consists of plates or laminse, which are 
easily separated from each other, and are flexible, but 
not elastic. This last character serves to distinguish this 
mineral from mica, which is very elastic. Talc is of a 
shining lustre, is very unctuous to the touch ; yields 
easily to the nail ; it leaves a white, and somewhat 
pearly streak, when rubbed on paper^ Its. specific gra* 
vity is 2.T7 ; and it consists of 61 of silex, 30.5 of mag- 
neua, 2^75 of potash, 2,5 of oxide of iron, and 0.5 of 
tvater. 
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Ciystallhsed talci which is mostly white^ or of a liglii 
green colour, is met with in small quantities in serpen- 
tine rocks, with actinolite, carbonated lime, stesttite, 
compact talc, &c. It is tound in the mountains of Sals- 
burg and the Tyrol, and is taken to \ enice ; whence it 
has obtained the name of Venetian. Tcdc. It occurs 
also at Brianeon ; at Zceblitz in Saxony ; in Silecia, &c* 

Massive talc is less flexible and translucent than the 
crystallized ; it is principally of an apple-green cok>ur, 
and is sometimes of a radiated structure. It is met with 
in considerable beds in mountains of micaceous schistus, 
gneiss, and serpentine. At Grenier in the Tjrol, it oc- 
curs in a species of serpentine, accompanied by actino- 
lite, corbonate : of lirae, sulphuret of iron, green mica, 
be. At Zillefthal, in the Tyrol^ it is met with encIo« 
sing long prisms of actinolite, and of tourmaline. It 
occurs ^so in Austria, Stiria, be. 

Talc is found in Glen Tilt, in Perthshire, in a granu- 
lar limestone. 

Indurated TdCf of a greenish-grey colour, and massive, 
is met with at th^ Lizard, in Cornwall, which is a ser- 
pentine country. 
• 

GEEEN BAHTll^ 

« 

This mineral is .met with in small masses, or linii^ 
the cavities of amygdaloid ; and is of a greyish or blubl^ 
green colour, passing into blackish green ; it is dull, and 
yields to the nail ; its fracture is generalij earthy. It is * 
found wherever amygdaloid occurs ; as m Saxony, Bo- 
hemia, Monte Boldo, near Verona, the hill of Kinnoul 
near Perth in Scotland, &c. That of Verona consists of 
53 of silex, 2 of magnesia, 10 of potash, 28 of oxide of 
iron, and 6 of water. When of a good colour it is 
made some use of by painters. 

A substance of a green colour may be observed in 
little round masses in certain sand stpne^, as in that of 
tbe coast near Folkstooe, which iS| by some^i coQ^idered. 
to be a variety Qf green earUu 
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SPOnUMfiNE. niPBANE. 

Tills mre mineral is of a greenish white colour, of a 
shining yearly lustre, and translucent. It considerably 
resembles adularia, but differs essentially from it in re* 
spect of mechanical cleavage. Spodumene is dtvisable 
into prisms with rhombic bases, having alternate angles of 
80" and 100^ It is hard enough to scratch glass, and to 
give sparks by the steel : its specific gravity is 3.192, 
and it is composed of 64.4 of silex, 24.4 of alumine, 3 
of lime, 5 of potash, and 2,2 of oxide of iron. 

It has only been found in the iron mine of Utoe, in 
Sweden, in a gangue of red felspar, fat quartz, and black 
mica. 

FELSPAR.'^ 

Felspatb, in German, signifies rock-spar: fcUIspatht 
field-spar,. 

The general form of the crystals of felspar is an ob- 
lique prism, having very unequal planes ; Haiiy notices 
21 varieties : the structure is lamellar, and felspar mar 
be cleaved into an oblique angled parallelopiped, whicn 
therefore is the primitive form. The alliance of the 
crystals with each other is not easily traced, on account 
of the great difference frequently existing in the size, 
and consequently in the form, of its secondary planes, 
as well as on account of its being often in hemitrope 
or macled crystals ; it is hard enough to scratch glass, 
but not so hard as quartz, and yields to the knife with 
some difficulty ; it becomes phosphorescent by friction. 
There are several varieties of felspar. 

Advlariay so called from its having been first met 
with on one of the heights of St. Gothard, called Adula, 

^ The "white FcUfpar is the common ingredient in our granite-r ocks, 
giving them their white colour. In many cafes, it is crumbling to pi cccs^ 
and decompofing the rocks to which ir. belongs. 

Red or flefh-coloured Fddfpar is alfo of frequent occurrence in the Fre^ 
Ionian granicesaad fyenites, imparting to t^em their red cotnplciion. 
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is found botb roassiye, and crystallized ; it is of a green* 
ish white colour, but almost limpid, and has a pearly 
lustre ; its fracture is imperfectly conchoidal. Its spe- 
cific gravity is 2.54 ; and it consists of 64 per cent, of 
silex, 20 of alumine, 2 of lime, and 14 of potash. In 
the veins of mount St Gotbard it occurs in large and 
well defined crj'stals in gneiss and micaceous scbistus ; 
and in the mountains near Mont Blanc, in crystals much 
smaller and less transparent. 

The Moon stone, so called from its pale wbite hue, 
is considered to be a kind of adularia ; and is brought 
from the East, particulaily from Arabia and Persia. 

Common felspar occurs of a whitish, yellowish, red- 
dish or red colour, and either granular, massive, disse* 
minated or crystallized ; it b sometimes opake, somc« 
times translucent ; its specific gravity is 2.54, and it is 
composed of 62.83 parts of silex, 17.02 of alumine, 3 
of lime, 13 of potash, and 1 of oxide of iron. 

Common felspar is the most generally diffused, both 
as to its local and geological situation, of any other mi- 
neral, except quartz and oxide of iron. It is an essen- 
tial constituent of granite and gneiss, and frequently oc- 
curs in micaceous and argillaceous schistus ; it forms a 
large proportion of sienite, and is contained in almost 
all porphyries, in some very abundantly : it is occasion- 
ally^ though rarely, found in primitive limestone : it 
abounds in primitive and secondary traps, and in the 
greater part of real lavas. 

A variety of a beautiful apple green colour has been 
met with only in a hill at the eastern base of the Uralian 
mountains, near the fortress of Troitzk. 

Felspar is occasionally met with, which is n[K)re com- 
pact than the common, but agreeing with it in most re- 
jects, except that its structure is less decidedly lamel* 
lar^ .and that its specific gravity is greater; being 2.63. 

Ztamellar Felspar. PetuntzS. Under these names 
lias been described felspar in the first stage of decom- 
l^osition, but preserving its lamellar character. Its 0I^> 
dinary colour is dirty wbite, and it sometimes occurs in 
large masses, enclosing small portions of quartz. ^ It is 
chiefly employed in giving the enamel to porcelain. — 
The manufactories of France are cfaiefiy supplied from 
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the neighbourhood of Limoges. A slightly saline taste 
belongs to it, which also is characteristic of the petuntz^ 
of China. The perfectly disintegrated felspar, being 
usually considered as One of the clays, is noticed witE 
them under the name oi Kaolin. 

Glassy Felspar^ Sanidin. This mineral is chiefly' 
found in crystals, sometimes longitudinally striated ; it 
occurs imbedded in porpbyry-slate, in Bohemia, at Dra* 
chenfels near Born on the Khine, at Solfatara in Italy, 
and in Pitchstone in the Isle of Arran. It obtained its 
name of Glassy, from its vitreous lustre, which some- 
times approaches to pearly : it is semi-transparent and 
translucent, and of a greyish or yellowish white colour* 
Its specific gravity is 2.57 ; and it is composed of 68 
parts of silex, ISofalumino, 14.5 of potash, and 0.5 of 
oxide of iron. 

Labrador Felspar, The beautiful and varied tints of 
this mineral, when viewed in particular directions, are 
well known ; it has the usual characters of felspar, ex- 
cept that its general colour is grey, or dark ash grey ; 
and that, by the analyses of this mineral, which are 
not greatly relied on, it appears that potash does not en- 
ter into its composition. Its specific gravity is 2.6. 

It. was first discovered by the Moravian missionaries 
in the island of St. Paul, on the coast of Labrador ; it 
has since been found in Ingermannland in Norway ; near 
the lake Baikal in Siberia ; in granite near St Peters- 
burg ; also at Memelsgrund in Bohemia, and near Halle 
in Saxony. It is sometimes accompanied by mica, 
schori, and iron pyrites. 

so ALT TALC. NACBITE. 

This mineral occurs in minute aggregated scales, of 
a silvery white or greenish colour, and of a glimmering 
pearly lustre 5 they are friable, very unctuous' to the 
touch, light, and adhere to the fingers. Scaly talc is 
composed of 50 per cent of silex, of 26 alumine, 1.5 of 
lime, 17.5 of potash, 5 of oxide of iron, and a small 
portion of muriatic acid. Its colour distinguishes it suf- 
ficiently from chlorite ; it differs ft'Qin the lepidolite 

E 
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prineipalty in reqiect ofcolouri and in being extreme^f 
unctuoua. 

It 18 chiefly met with m small masses in the cavities 
of primitive rodks, and in the interstices of crystallized 
quartz. It occurs at Sylva in Piedmont, near Frey- 
h«rg in Saxony, and near Meronitz in Bohemia. 

PKABLSTONE. 

Pearlstone occurs m large coarse angular concretions, 
including smaller round concretions, composed of very 
thin lamellte. The surfSu^e is smooth and shioins, with 
a lustre remarkably resembling that of pearl. The co- 
lour of the mass is grey^ greyish black, black, reddish or 
Uackish. It is fragile, translucent on the edges, and 
scarcely hard enough to scratch glass. Its specific gravity 
b 2.34 ; that of Hungary is composed of silex 75.25, alu- 
mine 12, lime 4.5, poti^b 4.50, oxide of iron 1.6, and 
water 4.5. It almost always gives out an argillaceous 
smell when breathed on. Some of the varieties are said 
te bear a striking resemblance to pumice. 

^ Tokav in Hungary, it is found enclosing round 
masses of black vitreous obsidian, and is intermixed 
with the debris of granite, gneiss, and porphyry, and 
iJtemating in beds with the latter. A variety met with 
st'Cenapecuaro in Mexico, is hard enough to scratch 
,^s ; another found at Cape de Gat in Spain, of a 
greenish or bluish colour, does not give out the argilla- 
ceous odour. Pearlstone is also met with at Sandy 
Brae^ in the island of Egg, one of the Hebrides. 

AOALMATOLITS. 

This niinend obtained the French and German names 
.ef Pierre de Lard and Bildstem, from the iresemblance 
ef some of its varieties to Lard ; and Brongniart has 

fiven it that of steatite pagodite, from its being always 
rought from China 'In the form of little grotesque 
ISgur«^and chimney ornaments ; but all the analyses of 
It, diatmguisb it sirficiently from steatite^ which is al- 
ways in put constituted of magnesia. The agalmatolite 
^^sofoui^datNagyaginTrmisylvania. Itconsislaof 
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56 of silex, 29 of alumine, 2 of limCi 7 of po^Ub, 1 of 
oxide of irott, and 5 of water. In the vaneties of the 
Chinese, analyzed by Klaprotb, no indication of potasb 
was found, and one of them was without lime. 

LEPIDOLITE. 

The Lepidolite is of a pearl grey, rose red, or of a 
lilac red, or purple colour, whence rt has also been cal« 
led the IMalite. It consists of an assemblage of small 
flexible scales, which are translucent : the mass has a 
pearly or silvery lustre, yields to the nail, and is some^ 
what unctuous to the touch. Its specific gravity is 2.85 : 
that of Moravia consists of 54 per cent, of silex, 20 of 
alumioe, 4 of fluate of lime, 18 of potash, 4 of oxide of 
manganese, and 1 of iron. 

It was first discovered on the mountain Gradisko, near 
Rozena, in Moravia, of a pale rose colour and pearly 
lustre ; it occurred slso in a thin bed in eiMiss, accom* 
panied by quartz, mica, schorl, &c. It nas since been 
met with in Sweden in a quartzose rock ; in FrancOi 
near Limoges, in a vein of quartz, passing through gra^ 
nite, enclosing large beryls ^^ at Campoio, in the island 
of Elba, of a rose colour^.ina rock composed of quarts 
and felspar.. 

OBSIDIAI^. 

• Cemraon obsidian is of a greenish or brownish blact> 
or of a smoke brown colour^ with a shining vitreous lus- 
tre ; its fracture is conchoidal ; some varieties am trans- 
lucent, others nearly opake, and it b hard enough to' 
scratch glass : its specific gravity is abopt 2.35^ Thai; 
ofHecla yields by analysis 78 of silex, 10 df alumine, 2 , 
of lime, 6 of potash, I of oxide of iron, and 1 of mangji- 
nese. Potasl and lime do not enter into the composi- 
tion of all the varieties. It occasionally very much re- 
sembles common glass. 

The origin of obsidian has been very vt&nniy coin 
tested ; it is most common in tbo^ neigl^ouiliood of 
Volcanoes, and has been considered as a vitrified Iftvaf 
whence it. has ^ obtained, the familiar name of Volemic 
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glass. If occurs io beds^ masses, and in small isolated 
-pieces. 

Fragments of blackish obsidian are met with, not 
only at the foot of Hecla, but in almost every part of 
Iceland : It is also found in the Lipari islands ; some 
varieties enclose felspar. In Peru it is met with in paral- 
lel beds (^ a greenish black, and greyish colour ; the 
latter enclosing opake, spherical masses, of a slate co- 
lour, composed of diverging fibres. In New Spain, 
some ob^dians, which have been long exposed to the 
air, are covered by a white opake enamel. 
^ Obsidian, of a greenish black colour, constitutes the 
greater part of the mountain della Castagtia, in the 
island of Lipari ; it encloses small crystals of felspar ; 
and near the peak of Tenerifie obsidian appears in the 
form of considerable currents, (like lava) presenting 
some fibrous appearances, denoting its passage into Pu* 
mice 

A variety of a silky and chatoyant lustre is also found 
in New Spairt. ^ 

Obsidian in the form of little grains of the size of 
peas, of a pearly white, and consisting of very thin con- 
centric layers ; together with fragments of these ; also 
vitreous globes of the size of a nut, and others like 
enamel, traversed by red and black veins ; forming 
altogether a species of vitreous sand, is found at Mari- 
kan m the Gulph of Kamschatka ; and is thence termed 
the Marekanite. 

In the inland of Ponce, obsidian is met with, enclosing 
yellow mica, and white vitreous grains, which appear to 
be seilii-vitrified felspar. 

Obsidian is in some places traversed by veins of stony 
or earthy matter of various kinds"; thin beds of which 
also occur between beds of obsidian. In the Madona 
mountain, in the island of Ponce, the beds are nearly 
vertical. In Hungary, obsidian occurs, intermingled 
ivitb the debris of decomposed granite, gneiss and por- 
phyry} and even alternates with beds, of the latter. 
These ciroumstannes have induced some mineralogists 
to doubt the igneous origin of obsidian ; but weie 

strongest arguments are the violent intumescence 

•ifjucn It undei^gocs when subjected to heat, which 



causes it to melt bto a glass, and the quantity •Taqoeoiia 
vapour dufencaged during the process. Humbolal sua* 
pects this to be one of the causes of the violent earth- 
quakes so often felt in the Cordilleras of the Andes. 

But it is agreed universally, thi^ whenever obsidian is 
found, there exist indications of volcanic agencj in the 
n^riibouring country. 

In Europe, oteidian has been fashioned into reflectofs 
for telescopes ;.in Mexico and Peni,.it wa^made into 
looking glasses and knives. 

HAVTNB. LATULITB; 

The Haiiyne is usually found massive, but, in ont 
instance, has been observed in extremelv brilliant crys- 
tals, but so minute, and crossing each otber^in so many ^ 
directions, that it was impossible to discover dieir form* 
When this mineral is opwe, it b of an indigo blue co» 
lour ; when translucent, bluish green. It is somewhat 
harder than quartz, is verv brittle, and its fracture is iia* 
even, and cpn^derably splendent. Its specific gravity is 
about 3.2 ; and it consbts of 30 per cent of alex, 15 of 
alumine, 20.5 of sulphate of lime, 5 of lime, 11 of pot-- 
ash, 1 of oxide of iron, 17.5 wa^r^ sulphuretted hydro- 
gen and loss. In some of its external characters and in 
its chemical composition, it bears considerable analogy 
to Li^ Lazuli. 

It occurs massive in Italy, in the neighhourbood of 
Nemi, Albano, and Frascati, accompanied by mica, ud 
green pyroxtoe ; and hear Vesuvius^ its gangue consiila 
of the fragments of rocks ejected by volcanic ernj^tioo^ - 
and it is accompanied by idocrase, augite, mica, ana^ 

meionite* . ^ -it. 

Haiiy seems to be of opinion thai the mineral, hero* 
tofore termed Blue SpirieUef which occurs in the form o£ 
a rbombmdal dodeci^edron, in the productions of volcar 
noes aiAndemach, on the banks of the Rhine, ought t0 
b6 considered as a variety of this mineral ; as wellltf the 
sapphirin^ which occurs in the granular form onlbe baoka 
oftbe lake of Lach, in a rock princi|^all]r compoitd oS- 
gfm9y and of smaU crystals, of vitreous lelspiur. 
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ANALGIHE. CUBfC ZEOLITE. 

The Analcime is usually met with in round or radiated 
tnasses, or in cubic crystals^ either perfeet, or having 
each of the solid angles replaced h^ three planes ; or in 
the trapezoidal dodecahedron, which is a variety of the 
cube ; the lustre is shining, and between pearly and 
vitreous. The colour of tlie analcime is white, 3rel'- 
Ibwbhy reddkby or deep red ; it is hard enough to 
flciatch glass, and b mostly transparent or translucent, 
o^msionally opake; il becomes electric by rubbing. 
Its q>ecific^gravity is below 6. It consists of 58 of silex, 
IS of alumme, 2 of lime, 10 of soda, and 8.5 of water. 

The analcime is sometimes confounded with stilbite, 
lut amongst their distinctive characters, the superior 
peailv lustre of the stilbite, b that by which they are 
mostly readily distinguished. 

According to Brongniart, this mineral has been met 
with only among the products of volcanoes ; as in the 
lavas of Etna : according to Jameson, the cubic zeolite * 
is met with tining the eavitie&of amygdaloid, basalt, &c. : 
^d occurs in Staflh, and near Talysker, in the island of 
Sky : it b found also in the Hartz, Bohemia, &c. ; in 
fcelaad and the Ferroe islands. At Oberstein, it occurs 
ki the cavities of geodes. 

A variety from somma, called the SareoUte, from its 
being of a flesh red colour, b met with in cubes, having 
each solid angle rephtced by planes. 

LAVA» 

Lava b ejiternally yelloiyisb or greenish grey, greybh 
•black, or greenish black, and is mtemally spotted red- 
dish, yellowish brown, or grey ; sometimes, when sul- 
phureous vapours have acted much upon it, it is yel- 
Jowbh or sulphur yellow.^ It is vesicular and knotty ; the 
vesicles are empty ; sometimes it is porous. Its fracture 
is imperfectly conchoidal ; internally its lustre is glisten-- 
ing or shining. It is, opake, translucent on the edges, 
bntUe, mostiy attracts stroi^ly the magnetic needle, an4, 
tf la somewhat remarkable^ b easi<y fused into a black 
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glass. The compact lava of Calabria yields, by analysis, 
about 51 of silexy 19 of alumine, 10 of lime, 4 of soda^ 
14 of iron, and 1 of water 

Lava usually encloses crystals of augite, hornblende, 
felspar, and leucite ; which sometimes have no appear- 
ance of being altered by heat. 

The above description, generally speaking, belongs 
to those substances, which, by common consent, are true 
lavas ; the products of Etna, Vesuvius, Hecla, and other 
Volcanoes. But there are many substances, considered 
by some mineralogists as lavas, which, by others are not 
allowed to be-of volcanic oririn. Karsten enumerates 
nine ^ecies of lava ; and Mauy six, which are a^ain 
subdivided ; amongst them are pearlstone and obsicRan'. 

Werner notices only two, one of which he calls Slag 
Lava, the other Foam Lava- The slag lava is above 
described ; foam lava is of a greenish grey colour, ap- 
proaching to greenish black ; it is li^ht, brittle, and often 
crumbling; and has often been con^unded with pumice. 

PITCHSTONE. 

The colours of this mineral, which obtained the name 
of Pitchstone, from the resemblance which some of it& 
varieties bear to pitch, are very various ; it is met with 
in shades of grey, blue, green, yellow, red, brown, and 
black ; but its colours are not lively : it has a glistening 
resino-vitreous lustre. . It occurs generally in distinct 
masses or considerable beds, and has an imperfect con« 
ehoidal fracture, which in some varieties is the chief 
characteristic distinction between pitchstone and obsi- 
dian ; and it is not unfrequently confounded with horn* 
stone and semi-opal. It is almost always opake^ or onlv 
tranducent on the edges, and is hard enough to scratch 
glass. The specific gravity of that of Meissen in Saxo- 
fiy, is 2.64 or 2.32. Pitchstone is composed of 73 per 
cent, of silex, 14.5 of alumine, 1 of lime, 1.75of9ods, 
1 of oxide of iron, 0*1 of manganese, and 8.5 of watei'.- 

The pitchstone of which the analysis b given, is of a 
yellowish grey colour, and alternates, in the mountain 
of Gersebach between Meissen and Freyberg, with a^ 
poiphyryi bavuig a base of petrosilex^ ivhich alternates 
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vritb gneisSy and is travereed by metalliferous Teiiuu-^ 
Pitcb^ne is found io veiiis traversiog. eranite, neat 
Newry, in the county of Down, in Ireland. In these 
instances the pitchstoneyit seems reasonable to conckide, 
must be of the same origin as the rocks in which it is 
imbedded. Mineralogists are not aereed in opinion re* 
specting that of pitcbstone in eeneral. Those of Planitz 
in Saxony, and of Cantal in France, are considered to 
be of Tolcanic origin. Pitcbstone is met with in Dum- 
firiesbire in Scotland, and m sereral of the Scottish 
isbods. 

CLmKSTOMB. 

The clinkstone is always found massrire, and when 
struck with a hammer, g^Fes a ringing meUdltc sound ; 
whence its name. It is of a dark greenish, yellowish, or 
ash ^rey colour : its fracture in one direction is slaty^ 
and It is hard, brittle, and commonly translucent on the 
edges* Its specific gravity is 2.57 ; and it consists of 
silex 57.25, alumine 25.50, lime 2.75, sodaS.l, oxide 
of iron 3.25, oxide of manganese 0.25, and 8 of water. 

The clinkstone is usually columnar, and generally 
rests upN[>n basalt It occurs near Zittau in Upper Lu- 
sace ; in the Bohemian Mittelgebirge ; in South Ame- 
licB ; in the island of Lamlash in the fijrth of Clyde ; the 
isles of Mull and Arran ; the Oiehil and Pentland bills in 
Scotland ; the Breidden hills in |ifontgomeryshire, and 
in the Dirris tnountain in the county of Antrim in Ire^^ 
hind. 

SODALITB. 

This rare mineral has only been found associated with 
aahlite, aujgite, bomblede^ and garnet, in Greedand^ 
Its colour IS ligbt green, or bluisb green, and it occurs 
massive, but more oAen crystallised in rbomboidal dd*^ 
decahedrons. It is translucent, and yields with difficul- 
ty to the knife* Its specific eravity is about 2.37 ; and 
accocdiQg to the analysis of Thumsoni it is composed 
•f 3a.42 of silex, 27.48 of alumine, 2.r0of Ulue, 33.6 
of soda, 3 of muriatic acid» 1 of oxide of iroDj and SUL 
of ToIatUa matten. 
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CHABASIE. 



This mineral is oaly met with in crystals very nc^arly 
approaching the cube, having the edges and sometimes 
the angles, replaced by planes ; but only three varieties 
of form have been noticed by HaQy, who considers 
their primitive to be an obtuse rhomboid of 93^ 48^ and 
86^ 12'. 

The colour of the Chabasie is white or greyish, some- 
times pale red superficially ; it is transparent or translu- 
cent, and scarcely hard enough to scratch glass. Its 
specific gravity is about 2.7 }^ and it consists of 43.83 of 
silex, 26.6 of aluraine, 3.34 of lime, 9.34 of potash and 
soda, and 21 of water. 

The Chabasie is met with in the fissures or cavities of 
some basaltic rocks, or within geodes of quartz or agate 
which are disseminated in rocks. It is thus found in the 
quarries of Alteberg, near Oberstein in Saxony. It is 
also said to occur in the lavas of the Isle of Ferroe ; at 
Talisker in the Isle of Skye ; at Glen Farg in Pertli- 
shire, and at Fortf usb in-aie North of Ireknd. 

FETTSTEIN. 

The Fettstein has been found only in Norway ;■ it oc- 
curs massive, and of a darkish green, bluish grey, 'or 
flesh red colour; with natural joints parallel to the 
faces of a right rhomboidal prism ; it is translucent, and 
scratches glass. Its specific gravity is 2.6 ; and, accord- 
ing to Vauquelin it is composed of 44 of silex, 34 of 
alumine, 0.^2 of lime, 16.5 of potash and soda^ and 4 
of oxide of iron. 

The Fettstein is by some mineralogists supposed to 
bear considerable aflinity to some varieties of felspar. 
It has a slight chatoyant lustre when held in particular 
directions, Tike that of Labradore felspar. Both soda 
and potash enter into the composition of Fettstein, the 
former predominating ; the latter only is found in fel- 
spar. 
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SelPOLITE. 

^ The ScapoliU b usually met ivith in prisms of.£Mir or 
eight mdes, either terminated by j^nes or by tetrahe* 
dral pyramidsi aod aggregated laterally. Their colours 
are grey or yellowish^ sometimes with ^ pearly lustre ; 
or an almost metallic grey ; sometimes deep red and 
opake ; occasionally apple green. The crjrstab posses- 
sipff a pearly lustre will scratch glass ; but when dull» 
with an appearance like that of efflorescing, they ace 
tender and even friable. The scapolite is composed of 
46 of silex, ^ of alumine, 17.6 of lime, 0.5 orpotash, 
1.5 of soda, 1 of oxide of iron and manganese ; but the 
efflorescing variety differs, in includii^ some magnesia, 
and in nein^ without pota^. 

The Scapolite has hitherto only been met with in the 
iron mine of Langloe, at Arendabl in Norway ; its crys- 
tals appear variously grouped, and accompanied by 
brown mica, quartz, garnet, epidote, carbonate of lime, 

c. 

The general character of Jade, of which there are 
three varieties, are, that it al vays occurs massive, of 
various shades of green and whitish green, with a greasy 
lustre I it is unctuous to the touchy harder than quartz, 
and vei7 tough. 

Comtnon Jade is of a take green colour, passing into 
greenish white, semi-transparent, extremely tough, with 
-a glimmering, lustre and broad splintery fracture* hs 
specific gravity is 2.95 ; and it is composed of 53.75 of 
silex, 1.5 of alumine, 12.75 of lime, 8.5 of potash, 
10.75 of soda, 5 of oxide of iron, 2 of oxide of oianga- 
nese, and 2.25 of water. 

Of the geological history of common Jade, nothing is 
known. It is found in Switzerland, Piedmont and Ty- 
rol ; China and India. It ia re^rded in the latter coun- 
tijes as- a specific for the nephntic cholic, and is fashion- 
ed into forms of great delicacy* The Hindoos and Chi- 
nese form it Into talismans and idols; the Turks into, 
sword and dagger handles. 
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The Axestone^j or Beihtein, differs from commoD 
jade in having a slatv structure, and in being less trans*- 

Earent and less tough. In America, it is found in the 
anks of the river Amazon; whence it obtained the 
name of the Amazonian stone, ft is also met with in 
Corsica, Switzerland, and Saxony; and in New Zea- 
land and other islands in the Pacific ocean, where it is 
made into hatchets, tomahawks, and other roslruments ; 
whence its common name. 

The &anssuritef or Tough Felspar^ is greener than 
the preceding varieties, and at least as hard and as tough 
as common Jade : according to Saussore, it consists of 
44 parts of silex, 30 of alumme, 4 of lime, 0.25 of pot^ 
ash, 6 pf soda, 12.5 of oxide of iron, and 0.5 of oxide 
of manganese. 

It was first found by Saussure, wh^^ce its name, in 
rounded masses on the edge of the lake of Geneva, and 
afterwards near Turin, in the mountain Musstnet, whicli 
is principally composed of serpentine, which enloses 
hydrophane. Jt hi^ since been met with in Corsica ; in 
sand, in the neighbourhood of IPotsdam, and near Aff* 
chanffenberg. 

S0APST0NE.f 

The Soapstone is found massive, and nearly white or 
of a grey colour^ sometimes with tinge of yellow, aiul 
mottled with green or purple ; it is^ translucent on the 
edges. Its fracture is somewhat splintery ; it yields to 
the nail ; from its general aspect and unctuous feel^ its 
name has been derived.' 

"" Well wrought Stone^Axes, of this material, fmooth, hard, and deep 
men, are hrount from the Fegee and Friendly Ifland» hy our navigators. 
T%aSt uied by the natives formerly inhabiting the region around New^ 
York, ^v7e formed of a fort of coarfe chert. 

t It It probaibly this Stone which has been brought frpm Hit banks of the 
dchuylkiU, for thie purpofe of conftraetinff fire |>b^es in Sugar- houfes and 
Steam-boats. A few yeairs ago, a beauttrol variety vra« brought from Or« 
fbrd In New-Hampihire. It was manufiictured into stoves, hearths, chim- 
ney-backs, and cookipg apnaratus, which for a ieafon were confidetidily io 
nfe. But the ftone» in addition to its naturaTbrittleness, and USibility lo be 
waiped by heat, was found to be penetrated by veins of quartz, that 
crmcd and fpli(, bj enofure to fii:e. 'f^eilone w«t m^ffive, fine, and 
yielded rqulily to tMpbne and chi&l, except m the parts where the fill* 
cfons material jwevailed* 
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It IS met with in a vein in serpentine at the Lizard 
point of Cornwall, where it may sometimes be found 
with the appearance of passing into asbeslus, which oc- 
curs in veins in the serpentine. It is much U3ed in the 
manufactory of porcelain. It also occurs near the 
Cheesering, at St. Cleer, in Cornwall. 

The soapstone of Cornwall consists of 45 per cent 
of silex, 9.25 of alumine, 24.75 of magnesia, 0.75 of 
potash, and one of oxide of iron. It is commonly sup- 

f^osed to be a variety of steatite, but is much softer, 
n the composition of the latter, no alumine has been 
detected. 

CULOUITE. 

Chlorite is composed of very minute plates intersect- 
ing each other in various ways, giving to the mass a 
eranular or earthy structure : it also occurs crystallized 
m flat six-sided crystals, which are readily divisable into 
thin lamina?. It is usually of a dark green, sometimes 
of a yellowish green, with a shining lustre'; it is opake, 
yields to the nail, is somewhat uhctuous; and when 
ma<*sive, gives out an carthv smell when breathed on. 

Common Chlorite is usually found massive and some- 
what solid ; its specific gravity is 2.56. 

.Common chlorite is not found in very considerable 
masses ; but chiefly in the veins and cavities of primitive 
rocks ; sometimes it is enclosed in crystals of quartz, 
chalcedony, felspar, axinite, &c. in so large a portion 
as to impart a colour to them. It frequently accompa* 
niestthe oxide of tin and mispickle in the veins of Corn- 
wall ; and occasionally, though rarely, yellow copper. 
It is met with in most chains of primitive mountains. 

When the structure of chlorite is slaty, it is termed 
Chlorite slate ; its specific gravity is greater than that of 
the preceding variety, being 3,03. its ordinary colour 
is blackish brown. It is met with in beds in pnmitive 
mountains, enclosing crystals of quartz, octo!)edral mag- 
netic iron ore, garnipts &c. and is found in Corsxa, at 
Fahlun in Sweden, in Norway, &c. ; and in Perthshire- 

^alf/ Chlorite is of a dafk green colour, and is com- 
posed of small glimmering particles, having a pearly 
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lustre ; it is somewhat unctuous to (he touch ; as friftble, 
or loose ; ^and greatly reseinbles green earth. It is verf 
light, and consists of 26 of silex, 18.5 of alumine, 8 of 
magneaa, 2 of muriate of soda or of potash, and 43 per 
cent of oxide of iron. 

It mostly occurs in the veins of primitive mountains^ 
principaDy in clay slate, mixed with quartz, common 
chlorite, calcareous spar, and micaceous iron ore : it is 
also met with in eranular limestone, and in primitive 
sandstone. It is found in SaxOtiy, Switzerland^ Savoys 
Sweden^ Hungary, and North Wales, 



SCHORL.* 

Schorl is found massive, disseminated, luid crystfA- 
lized ; the common form of the crystals is a prism most- 
ly striated longitudinally and deeply, and terminated al 
each end by 3 planes ; but the crystals are sometimes 
very minute, closely aggregated, and divergent. This 
substance is black, brittle, opake, and has a glistening 
lustre. Its specific gravity is about 3.2, and it is com- 
posed of about 38 parts of silex, 34 of dumine, 1 of 
magnesia^ 6 of potash, 21 of oxide of iron, and a trace 
of manganese. 

Schori, except by the Wemerian school, is. arranged 
amon^ tourmalmes, from which it differs in respect of 
analysis, transparency and colour. The latter mo8d|P 
occur imbedded in single crystals ; the former is most||r 
aggregated, and occurs in beds. 

It is found in primitive rocks ; chiefly in quartz ttA 
granite ; more rarely in gneiss and micaceous schistus^ 
and is frequently met wiSi in tin veins. 

Schorl was first found near the village of Schorlawi^ 
Saxony, whence its name. It is also met wiUi in Boh^« 
mia, Bavaria, Switzerland, Spain and Hungary } and at 
Portsoy in Scotland^ and beneath the Loean Rock, aftft 
at various places near the Lands' End in Cprnwailt 
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CLAT-SLATE.^ ARGILLACEOUS SCBISTUS* 

The prevjuling colour of clay-sIate is grey 6f various 
shades ; it is also bluish or blue ; and sometimes green- 
ish, passing into blackish green. Its structure is slaty, 
and It has a glistening lustre, sometimes approaching to 
pearly ; it is opake, and yields to the knife^ but varies in 
JDardness, and some varieties are somewhat unctuous to 
the touch. Its specific gravity is about 2.7 ^ and it is 
composed of 48 per cent, of silex, 23.5 of alumine, 1.6 
of magnesia, 1 1.3 of oxide of iron, 0.5 of oxide of man- 
|;anese, 4.7 of potash, 0.3 of carbon, and 7.6 of water. 

Ciay-slate occurs in vast strata in primitive mountains, 
and sometimes in veins. It is ver^ universally distribu- 
ted in Britain ; 1t is met with in Scotland and the 
Scottish isles, in the northern parts of England, and 
plentifully in Cornwall, being the Killas of the miner. 
The principal part of the numerous copper and tin 
mines of that county are situated in clay-slate ; which in 
most countries abounds in mineral veins. 

Some varieties which readily split into thin plates 
are used for the roofing of houses ; another is used for 
writing on ; another as pencils ,• and some varieties as 
whetstones. 

GABRONITE, 

The G.ibrOnite occurs massive, and is of a bluish or 
greenish grey colour ; its fracture is lamellar, it is trans- 
/lucent on the edges, and hard enough to scratch glass, 
though not to give fire with the steel. Its specific gra- 
vity IS nearly 3 ; and it is composed of 54 per cent, of 
*sllex, 24 of alumine, 1.5 of magnesia, 17.25 of potash 

* Clay SlaU. Argillaceous fchiflus, proper for covering houfes, is 
tiroaght to New- York, from Rhinebeck, Troy, and other places near the 
banks of the^Hudfon. It is brought to Baltimore from the quarries near 
the Sufquehsmnah. As the flate region is of vail extent in the Fredoniaa 
States and territories, the fupply for internal and domeflic purpofes will 
be adequate to the demands. 

A ooarier and more brittle kind from the fame formations affords good 
ilone for walls, funmces, and other puxpofes. 
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and soda, 1.25 of the oxides oriroti and mangaDese, and 
2 of water. 

The Gabronite has only been found in Norway. The 
bluish variety, near ArendaUlj with horn blend ; the 
greenish, at Fredericksvarn, dissem mated in a large 
grained sienite. 

FULLEIl's EAETIK 

Fuller's earth occurs massivCj and is usually of s 
greenish brown colour, aomeiljnes nearly of the colour 
of slate ; it is dull, po&sL^^ses nn earthy fi'a[:turei and 
yields to, and receives a polish from the nail ; in water 
it becomes semi-traD^-parent, and falls into a pulpy im- 
palpable powder. The English Fuller'^ earth is com- 
posed of 53 of silex, 10 of aluraine, 0»5 of limej 1.25 of 
magnesia, 9.5 of oxide of iron, 1 of muriate of soda, and 
24 of water. 

At Nutfield, near Riegate, in Surn^, it occurs in regu* 
lar beds near the summit of a hill of considerable eleva- 
tion, between beds of ferruginous sand or sandstone 
containing fossil wood, cornu ammonis^ impressions of 
the nautilus and other sea-shells. There are two distinct 
beds of Fuller's earth j the upper, of a greenish clay 
colour and 5 feet in thickness, rests upon the other^ 
which is of a light slate blue, and 11 feet thick i in these 
beds but mosUy in the latter, are found considerable 
masses of sulphate of barytes, sometimes exhibiting re* 
gular crystalizations, the interstices of which are occa- 
sionally filled up by compact quart ::> 

Fuller's earth is also found at Deptling, near Maid- 
stone in Kent, and at Aspley, near VVoburn in Bedford- 
shire, under nearly the same circumstances as at Nut- 
field. At Old Down near Bath, it occurs mixed with 
shells, forming a bed between the upper and under 
oolite ; and near Nottrnghani in lumps in the red marK 

It is found near Rosswein in Saxon j, under rery dif- 
ferent circumstances to that of England. It occurs 
aiiKMig primitiTe rocks, and is supposed to originate in 
tlie woomf^tioa of green^ stone* slatc^ beneath which 
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Fuller's eartb was formerly much used io the falling 
of cloth (whence its name,) and was forbidden to be 
exported under severe penalties : soap is now generally 
substituted. 

BASALT.* 

Basalt is of a greyish black colour, and when polished, 
of a bluish aspect It is not easily broken ; its fracture 
is dull, but fine grained. Some varieties strike fire by the 
sliel, others may be scratched by the knife. It has a 
tendency to form six-sided irregular prisms or pillars ; 
of which the Island of Staffa is entirely composed. The 
Giant's causeway, on the coast of Antrim in Ireland, is 
a huge pavement of strait pillars of Basalt, running to 
an unknown distance into the sea ; and the promontory 
of Fair-head, a little further north, exhibits a contiiiiied 
range* about a mile in length, of columns 250 feet high, 
and from 10 to 20 in diameter, being the largest yet 
known. When exposed to weather, basalt crumbles 
down into a fine black mould, which constitutes a very 
fertile soil. It is to this rock that some of the richest parts 
of Scotland owe their fertility. 

The basalt of Saxony is composed of 44.5 per cent 
ofsilex, 16.75 of alumiue, 9.5 of lime, 2.25 of mag- 
nesia, 2.6 of soda, 20 of oxide of iron, 0.12 of oxide of 
manganese, and 2 of water. 

Basalt is found under very different circumstances : 
it occurs filling up veins and fissures in many primitive 
and secondary mountains ; sometin>es forms beds or 
strata on their summits ; and not unfrequenfly, it tra- 
verses coal-formations, in a direction neany perpendicu- 
lar to tlie beds of coal, which it seems to have the effect 
of dblocating. 

* Sofalf, 'Trap b the name more generally applied, tfarotighout Eu- 
re^y. for the rock called Wbln b Scotland, and Grttn Stone in Coonecd- 
cot, efpecially in the vicinitx of New»Havcp."— /^^*//MM«.y < It con- 
ftitutcs the Pallifado Rock, on the weft of the Hudfon, between Wcliawk 
and Haverftraw. 

There is a remattable ^yke or waH of die Bsialdc kind In Nort^Ca- 
colina^— (/irtc/x.)—— The Trap of Patterfon, at Paflaidt falls. Term 
©early rcfemblcs the Bafalt of the Giant's caufc-way.— (i*/^^^.) 



' Geoli^^ un divided in opiiHon lespeeliAg tbe 0|igm 
of Bisalt Werner wipposes it to have been deposited^ . 
like other mioerals, by water which covered the whole 
earth. Dolomieu conceited basalt to be lava, and tdl, 
basaltic mountains to be the remains of extinci volca- 
noes. Dr. Button and Professor Pla^&ir conceive it 
'to have been fused by a central &re of the earth, while 
at the bottom of the sea^ and to have been raised ap. 
by some natural agent, in common with all other moun^ 
tati^ 

With a view to determine the correctness of these 
opinions, Daubiusson examined the basalt of Saxony, 
which chiefly lies in the Erzeburge, or metalliferous 
mountains ; » chain separating Bonemia from Saxony, 
of about 120 miles long, and 9600 feet above the 
level of the sea. Tbe lower rock is eranite, which is 
covered, or rather wrapt round, by be£ of gneiss, mica*, 
slate, and clay-slate^ lying above each other in that or- 
der. In these ^eds are situated the great mines of 
Saxony. In a chain of rocks of serpentine and quartz,! 
are found beds of limestone, of coal, &c. Tbe whole of 
the eastern part of the chain is covered on one side by a 
huge bed of porphyry, and on tbe other by a bed or 
sandstone of equal magnitude. 

- Basalt forms the summits of about 20 mountains ol 
this chain, under various forms^ as of tables, comes, or 
domes: the mountains are connect9d by their sides ^ 
the basaltic top alone remaining separate. 

In several instances, between the basalt and tbe bod^ 
of tbe mountains, he found beds of sand, gravel, an4 
clay : in others, the basalt rests on sandstone ; in others, 
on porphyry ; in one, on mica slate \ in three, on gra« 
Bite ; and in one, on gneiss. 

After a complete investigation of these mountains, 
Daubuisson is of opinion that there is no analogy be» 
tween ihem and volcanic mountains. They are regularly 
stratified, which is never the case in volcanic mountains ; 
. no trace of a crater can be perceived ; nor any thing 
decidedly volcanic. Besides, basalt, vrherever Ibund, is 
alwap composed of the same consistuents y lava varies 
considertJbly. The ^bstaiu:ea contained in basalt, s#' 
felsj^r, mjoi^ &c. ip^tain tbei;: iJ^rx^UJUne <^a«^t$^ 

E2- 
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«rt tfaout exhibiting the slightest traces of the action of 
4h«, though the felspar is more fusible than the basalt 
istelf. Basalt cootains 20 per cient. of iron, and there 
•s no rock which could furnish such a proportion. It 
contains 5 per cent of water of composition, which is 
neyer found in lava. It is found Ijing immediately im* 
der or orer coal, which is in no degree altered in its na^ 
tare ; and Dolomieu has described no less than 90 beds 
of basalt alternating with as many beds of Kmestone 
containing marine shells. For these and many other 
conclusive reasons, Daubuisson is decidedly of opinion 
4hat the Saxon basalt is altogether of aqueous origm. 

He was afterwards induced by some zealous advocates 
(or the igneous origin of basalt^ to explore the basit 
country of Auvergne in France. The base of this coun- 
try he found to be ^nite ; which, in the western part, 
|s covered with gneiss and micaceous schistus, contain- 
/ing metaHtferous veins. limestone and coal also ap- 
4pe.ar in other districts. The chain of the Puys extends 
t^ove 20 miles : most of them are detached ; their form 
m' a truncated cone ; and on their summits there are 
Cup^like depressions, ib some instances 200 feet deep. 
Their general elevation is from 000 to 1300 feet above 
the plain ; the central, and highest, the Puy de Dome 
beins near 2000 feet. 

The substances chiefly composing these hills^ are, 
scpriae, l^va, and other decided volcanic matter. 

In one instance he traced the appearance ofa stream 
tike that of lava, 200 feet broad ; which afterwards di- 
fided ; the soil it afibrds is unfruit/ul. 

Its characters differ in some respects from common 
tbasalt ; the fblspar has a vitreous aspect, and the quartz 
j^ altered by heat. 

Many other circumstances also contributed to induce 
the full belief that the basdt of Auvergne is of igneous 
origin. 

^ There se§ms therefore sufficient grounds for conclu- 
ding tba^ as the basalt of Saxony is aho^ther of aque- 
OusLorigin, and that of Auvergne of igneous origin, these 
two rocks ought not, however, in point of composition 
and aspect, they may resemble each other, to receive 
Ibfi Gommoaname of basalt* This seems to be one ot 
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the numerous causes of confusion in geological nomen- 
clature. 

In Scotland, basalt is included, together with many 
other rocks of very dyferenjt natures, m the vi^e, b«t 
comprehensive term Whin'Stone. 



The Eighiibllowing stAstances have not been analyzed^ 
but are %n mott mineralogical arrangemtnis associated 
with those of which the principal ingredient is SUex. 

HOJINSTONG. 

This substance occurs in nodules and massive, with a 
splinteiy fracture, and b translucent, passing into opate } 
it is scarcely so hard as quartz, and is infusible, its ge- 
neral colour is grey, which is tinged blue, green, brown^ 
red or yellow. 

Homstone is described as occurring in round masses 
in limestone, as in Bavarisi; and in beds in limestone on 
the banks of the Menai in Caen^rvonsbire ; and' some- 
times^ as forming the basis of porphyry, as in Sweden, 
at Dannemera and Garbenburg, and also in the Shet- 
land isles. Wood, petrified by homstone, thence term- 
ed Woodstone is met with in ferruginous sand near wo- 
burn in Bedfordshire, and near Nutfield in Surry. I 
have met with Hornstone in Pednandrae Mine in Corn- 
wall, passing into Cherts which is considered to be at> 
Hed to it ; the fracture of Chert is flat copcboidal, and 
it generally has a waxy or greasy lustre, and is translo* 
cent on the edges. ' Its general colour is grey. 

There is a considerable bed of Chert near the summit 
of the Cliff at the Western lines in the fele of Wight; 
resting, I believe, on sandstone, which having given way 
b^ exposure, the fait of the Chert has^ been thejprin- 
cipal occasion of the now beautiful ruin beneath. Chert 
also occurs in some parts of Devonshire and Dorsetshire^ 
and is employed for repairing the roads. It also occurs 
fiesting upon the ferruginous sand or sandstone of Leith 
BiU in Surry ; near the summit of which, the sand, like 
titoi beneath the Chert in the Isle of Wight, contains ofi^ 
gaate roQuuns which are de&ominated^6^D' 
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CHIA8T0UTC. 

This minenJ has only been mtt with crystallized io 
long slender rhomboidal prisma^ comfosed of twa dis- 
tinct substances. The exterior is greyish white or red- 
dish, the interior b black or bluish bkck, and its sides 
are perfectly parallel with those of the exterior stdiN* 
stance, wbicb, in some specimens^ is so thin as to form a 
mere coating. From each of the angles of the interior 
prisms, there often proceeds a black line which some- 
times reaches the correspondinc angles of the coatings 
but is sometimes termini^ed by a black rhomboidal 
prism ; so that the Chiastolite occasionally consists of 
5 black rhomboidal prisms, commttnicatin|; by black 
threads, and as it were imbedded in a greyish white or 
reddish substance, which has a lamelhr structure, is 
translucent, and bard enoueb to scratch glass. 

This subs|t|uice seems only to have been (Uscovered 
imbedded in argillaceous or micaceous schistus. In the 
former, it occurs in the Wolf-crag near Keswick, and 
on the summit of Skiddaw, in Cumberland ; and also at 
&t Jaques de Compostella in. Spain. In the latter, it 
is met with in the Sierra del Marao in Portugal. The 
Chiastolite is also found in Britany in France, in the 
ralley of Barege in the Pyrennees, and at Agbava- 
nagb, and Baltinglass*hil), in the county of WicUow ia^ 
Ireland. 

SPINBLLANE* 

The'Spinellane has only been found on the borders of 
the lake of Laacfa, in a rock cpmposed of grains and 
small crjrstals of glassy felspar, quartz, hornblende, black 
mica, and magnetic iron ore. *It occurs in small rhom- 
boidal dodecahedrons of a dark brown colour,, and is so^ 
kard as to scratch glass* 

TWb rare mineral has been met wth chiefly in smalll 
iQ«|angttlar earaUdoppeds 5, QCPi^oiiM^ ^l^^i^pa&r 
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octohedroDS. Internally the crystals are of a honey yel-^ 
low or orange colour ; extemaQy tbey are usually coat- 
ed by oxide of irom of a yellowish brown colour; they 
g>e sparks by the steel. The Melilite has only been 
und at Capo di Bove near Rome, in the fissures of a 
compact black lava. 

WACKK.* 



Wacke is of various shades of greenish and yellowish 
grey, and occurs either solid or cellular : when the cells 
are hollow, or filled by some other substance, as quartz, 
chalcedony, or carbonate of lime, the compound is de- 
nominated Amygdaloid. Wacke has an earthy fracture, 
is opake, and generally yields easily to the knife* 

According to Werner it occurs in beds, which gene- 
rally lie under basalt, and above clay, as at Fichtelberg, 
and Marienberg, in the hills of Schnegenberg ; and fre- 
quently contains imbedded crystals of mica, and basaltic 
hornblende. It also occurs in veins. At Joacbimsthal 
in Bohemia it encloses petrified wood, native bismuth^ 
imd fragments of certain primitive rocks ; and at Kal- 
lennordheim in Franconia, fossil bones : it is found also 
at Westmanland in Sweden, and in Iceland* 

The Amygdaloid or Toadstone of Derbyshire is consi- 
dered by Werner to be a variety of transition Trap. 

Iron Clay^ the Eisenthon of Werner, is considered by 
some as a variety of Wacke ; their general charactenr 
are the same ; but the colour of the former b reddish 
brown ; they both occasionally constitute the ba^s of 
amygdaloid. 

SHALE.f SLATE-CLAY. 

Shale occurs only massive ; its general colour is grey, 
which sometimes k bluish, yellowish or blackish ; m 

* fTacle. This has been fouad in detached maflea. Fine Amygdaloid* 
of a brown colour, and interfperfed with white fpots, has been brought 
irom JL«abrador/ 

^ t ^ale. Carbonaceous (hale, or coal flate, overlays the ftrata of Goal - 
in Rhode-UIand, and is diftii^^nished by imprePions of fern and capillary 
planta.— (C(ix<.) 

At Olaftonbury, near Connecticut river, bitfuminotca Shale eiifia, ooqh 
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one direction its structare is slaty, in tbe crther, earthy ; 
it usuaJly adheres a little to the tongue and yields to the 
mJ), and is opake, meagre to the touch, and dull, except 
from oasually imbedded mica, which sometimes imparts 
a glimmering lustre : its specific gravity is about 2.6. 

Shale has the usual characters of clays, by becoming 
pls^tic in water ; it disintegrates on exposure to air. A 
variety found at Menil-montant near Paris, enclosing the 
menihte, yielded 66 per ^ent. of silex : it adheres strong- 
ly to the tongue. 

It is found m beds and strata in schist ; in alluvial de- 

Eosites ; and resting upon, as well as interposed between, 
eds of coal, which it invariably accompanies. It often 
contains impressions of reeds and of ferns ; and I am 
informed by my friend L. W. Dillwyn, well known for 
bis curious botanical researches, that he has never dis« 
covered a single impression of fern in shale, perfect as 
these impressions usually are, exhibiting its well known 
appearance of fructification. 

A variet}r of shale usually accompanies coal, and is 
sometimes intermixed with it, which, from its black oo- 
lour and bituminous qualitjr, is termed black hUuminaus 
ihaU. It occurs in every independent coal-formation. 
Its structure is slaty : when subjected to the flame of a 
candle, it blazes ; m the fire it crackles^ emits a black 
smoke and bituminous odour, loses a considerable por« 
tion of its weight, and is converted into a whitish or 
reddbh flaky ash. 

Another variety of Bituminous shale, of a hrtrnn co- 
lour, is met with at Kimmeridge in HampsbiFe, which 
from its giving out a bituminous odour wnen placed in 
the flame of a candle, or in the fire, is termed Kvn'^ 
meridge Coal. By exposure to a considerable heat, tbe 

Uioing plain impreffions of fiih, with tlidr (cales, fioi, rayt, and otbcr 
fUUf very ZffaofCOlt^^^yen,) 

M^hceoj»Sh^hM becii bmiglit to me from W ilkc At CTC » kmJridi 
were imoreffioot of leras, and of the bark, to-all appearance, of One Mtin* 

The KilJas of the WaattaH ncg Mo a m om cry , aboamjt witi^ Mu$k of 
bivalve mo^ofca^ fiith at anomiat and tu t k r Uuh i, la ^Mlb, Ube real 
^Ibosiil; bctiigneiih«rwafiedawaTlbaatoleavecivitl<»andiOipit»» 
dons, nor converted by petrifiictioo C» a te7 cooditittu 
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bituminous part is cousumed, and it is reduced to a 
grey eartbj ash. 

FLINTT SLATE.* INDURATED SLATE. 
SILICEOUS SCfilSTUS. 

Of Indurated Slate, there are two or three varieties. 

Common indurated Slate. This substance is o/ about 
the same hardness as quartz, which commonly traverses 
it in small white veins. Its colour is very various ; grey, 
bluish grey, and red ; its structure is somewhat slaty, 
and it is translucent on the edges. 

A specimen ahalized by Weiglib yielded 75 per cent, 
of silex, the remainder being lime, magnesia, and oxide 
of iron. 

It is chiefly found in beds in transition mountains, 
and occurs i^ Saxony, the Ilartz, in the Lead hills and 
other places in tbie South of Scotland. At Saaska in 
the Bannat^ and in Greece, it occurs in large masses in 
transition limestone. 

Lydian Stene^ or Basaniie^ is of a black or greyish 
black colour, Imu is always found noassive, never with a 
slaty structure ; it is often traversed by veins of quartz ; 
it is opake, less bard than the foregoing variety, and its 
fracture is flat conchoidal. 

It occurs in similar formations and repositories with 
common indurated slate ; and is found near Prague and 
Carlsbad in Bohemia ; near Freyberg in Saxony ; and 
in the Moorfoot and Pentland Hills near Edinburgh* It 
was first brought from Lydia in Lesser Asia ; whence its 
name. 

When polished, it is used to try gold and silver upon, 
by a comparison of colour, and has thence obtained the 
familiar name of the Touchstone. 

Striped Jasper by some is considered as a variety ©f 
agate or jasper, by others, of flinty slate ; it sometimes 
shews a tendency to a slaty structure ; it occurs im bands 
or stripes of various shades of yellow, green, purple, and 

• JPIinty Slate. The Touch-ftonc 18 occafionally found along the ihorc« 
Bear New- York, in rounded mafles; which, by the blackness of.theh* 
ihioothed furfaces, contrafk well with the gold, Ghfcr and copper, whicli 
dre mfibed upon them* 
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red ; from which it has obtoioed the ramiliar name of 
Bibban Jlgate^ or Ribbon Jasper. 

It is found in considerable beds. It occurs in Sax- 
ony, the Hartz, and in Sicily ; and forms whole bills in 
Siberia. 

WHBTSLATE.'^ 

It is fonnd masave, with a slaty structure, and is most 
commonly of a greenish grey colour, sometimes yellow- 
ish or brownish grey ; it is translucent on the edges, 
jrields to the knife^ and is somewhat unctuous to the- 
toach. 

It occurs in primitive mountains at Lauenstein in 
Bayreuth, in Saxony, and near Freyberg in Bohemia ; 
it was first brought lo Europe from the Cevant. When 
cut and polished, it is used for sharpening knives and 
other instruments ; whence its name. 

* WbHshts, A fpedet of flaty wKetftoiie is quarried in thfi nonh-eait* 
cm ftrt of PennfylTaoia, and has been brought to Mew- York, for the 
pnrpofe of iharpening edged tools. It is of an olive^brown colour, of a 
Snc finooth grain, and eaify to work ; bnt its foftness srakes ie wear away 



ALUMINE or ARGIL. 

This substance obtained the name of Alumina irom 
its forming the base of common Alum ; and that of Ar- 
gil» from the Latin, Argilla, Clay, on account of its 
being a constituent of Clays, though rarely in a greater 
proportion than one* third or one-fourth ; nerertheless, 
clays are termed argillaceous substances^ and those rockcu 
of vrhicfa Argil forms a notable proportion, are termea 
*^rgiUacemis rocks ; one character ot which is, that they 
give out a peculiar odour when breathed on, that may 
always be regarded as a mineralogical test of the pre* 
sence of Argil, whence it has been termed the ArgUla* 
ceous odour ; but as it does not belong to pure Alumine, 
it is considered to be owine to a combination of that- 
substance with the oxide of iron, which generally enteis 
into the composition of argillaceous minends. 

Alumine, when pure, is perfectly white, and is desti- 
tute of taste and smell ; its specific gravity is &0: and it 
is infusible, except by voltaic electncity. It b^ already 
been said, in treating of the Earths geo^rall^, that Alu- 
mine is not a simple substance, and tbat Sir GL Dav^ 
has ascertained it to be composed of okygen united witb 
a base, Mumium^ in the proportion of 46 of the former 
to 54 of the latter; but though the results afford a strong 
presumption tbat Alumine is a metallic oxide, its base 
has not been yet obtained in such a state as to make it t 
ik object for investigation. 

As the precise nature of its base is unknown, Alumina 
is still ranlced among the Earths. As an earth, it m9f 
be said that it is never found pure. It enters largely 
into the composition of many earthy minerals, and ja 
Mdall quantity in some metalliferous ores. It is.aQ iih 

Sredient, in a large portion, of some of the most abua- 
ant rocks, priaiitit^ secondary and alluvial, fud is 
found in all soils. It is the most abundant of iH the 
Earths, except Silex. 
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Itooenrs eombioed witb tbe fluoric and sulphuric acids; 
and with tbe Alkalies, Potash and Soda. 

Alumine b found in the greatest purity in corundum 
:aiid its varieties. 



CORUNDUM. 

The varieties included under this term, viz. Corun- 
dum, Orientfd Ruby, Saphire, and Emery, are the hard* 
est substance in nature, except the Diamond, and the 
most. ponderous of stony substances ; their specific gravi- 
ty varies from 3.66 to 4.08. Tbe sapbire is tbe heavi- 
est. The lamellar structure is remarkably visible in the 
common Corundum, which readily splits into rhomboids, 
^f which the angles are considered to be 86° 38' and 
43* 22^. All tbe varieties of Corundum belong exclu- 
sively to primitive countries. 

Common Corundum^ probably from its texture, has 
received tbe name of tmper/eitr^ Corundum ; and from its 
hardness, that of Adamantine Spar. It is sometimes 
nearly colourless, and somewhat translucent ; but more 
often has a greyish or greenish tint, occasionally reddish, 
or brownish, with a metallic chatoyant lustre ; it is more 
iiarcfly yellow and transparent, or black and opake. 
Tbe common form of its ciystai is the hexabedral prism, 
which rarely shews a tendency to flat triedral termina- 
tions ; it occurs also in obtuse, and in acute, hexabe- 
dral pyramids. It consists of about 90 per cent, of alu- 
mine, 5 of silex^ and some oxide of iron : in some va- 
rieties of Corundum, the latter does not exceed one 
per cent. 

Adamantitie spar is found in India, in a granite rock, 
imbedded, iAer the manner of felspar. It is often ac- 
companied by the fibrolite, talc, garnet, zircon, and 
magnetic iron. It is ^so found in China, neariy under 
the same circumstances. It occurs every where from 
China to Bemal ; in tbe kingdom of Ava, and on the 
coast of Mahbar: its eangue, in the Camatic, is a 
ooarsa^graioed wUte »an>le. It has been found in Italy 
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hi micaceous schistus^ and entering into tihe compesi- 
tion of granite in North America.* 

The jellow is found in Bengal ; the brown, with a 
chatoyant lustre, on the coast of Malabar; tha black in 
China. . 

In the East Indies it is used for polishirrg steel, and 
cutting and polishing gems ; but the lapidaries of £u« 
rope prefer diamond-powder, on account of the greater 
rapidity with which it works. 

The Oriental Ruby, or Oriental Amethyst^ is tisuallj 
ef a brilliant red colour ; sometimes nearly of a violet 
colour } occasionally either wholly, or portly, colour- 
less and transparent ; often chatoyant, when it is termed 
Asteriaj or Star-atone. 

The SaptUre varies from the preceding variety prin- 
eipally in respect of its colours, which are blue, yellov^ 
or yellowish green ; when blue, it is properi v the 8»* 
phire; when yellow, it is by lapidaries termea the Ori' 
ental ChrysoUtey or Oriental Topos;;. when. jreHowish 
green, the Oriented Emerald* ^ 

The Oriental ruby and the saphire do not essentially 
differ from common corundum in respect of analysisi 
A variety of the latter consisted so ireariy of pure alu«- 
mipe, that Klaproth found only Qi5 of sdlex and 1 of 
oxide of iron; The geaeral forms c^ their crystals are 
much the same as those of common corundum, but their 
planes are usually more numerous. These j^ems are 
sud to have been found in mnite, and in sienite, in 
the kingdom of Pegu and tne Island of Ceylon : but 
they are more commonly met with in alluvial deposites, 
and in brooks in the neighbourhood of primitive moun- 
taias^ They hare been thus found in the brook Ex« 

* Good judges afiktn that Adamantine Spar has been found near Phila*- 
delphia, in the neighbourhood^ of Bakimore, and at Haddam, Conn, in 
gfsuiite^. That of Chefnut-hill is, in.external appearance, very much like 
that of Bombay, but dilTers from it in being free from pyrites, and in 
being much more regularlv figured. Its colour* b a light green, and its 
hardneis fuch as to cot gik& very readily. Some fpecimens have the 
luftrc: of glafs, while others are not fo bri^t. It is bedded in granite, or 
rather forms an ingredient t>f that rock, aflbciated with fleih-coloured 
f&idfpar, finoky quartZj greenifli mica, ftriated cryftals of Ma^ fchocrli ap^ 
ibmetimes imall garset8.«-(ilf«/. JRtfQs, FoL.z% /• aoi.). 
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paffly in France ; bear Merooitz and BiSim io Bohemia ;= 
they hare also been found in the province of Forez in 
France. 

The value of these gems in jewellery is well known. 
It is said that those of a li|bt blue colour, ipay be divest- 
td of it by heating them m a charcoal crucible, without 
imnring their other properties, and that they are then 
often sold as diamonds. 

Emery^ thoueh it bears very little resemblance to the 
preceding, is, from its hardness and analysis, consider- 
ed to be a variety of Conutdum. It usually occurs in 
masses of a blackish or bluish grey colour, having the 
aspect rather of a fine grained rock, than of a simple 
mmeral. - 

It is found in the East Indies, enclosing whitish or 
reddish talc, and small portions of magnetic iron. That 
of Jersejr resembles magnetic iron in mass, enclosing 
frhite Mica. That of Smyrna is also micaceous ; and 
encloses magnetic iron and sulphuret of iron. In the 
isle of Naxos, emery is found in rounded masses at the 
foot of primitive mountains. It occurs in Italy and in 
SfMiin : but diat of Ocbsenkopf, near Swartzenberg in 
Saxony, seems to be th^ only variety which has been 
see9 in its native place. It is disseminated in a bed of 
fcard steatite, of a yellowish grey or apple green colour, 
mixed with common talc. 

^ It is largely used for cutting and polishing by lapida- 
neS| and by woriLers in glass, steel, &c. ^ 

FlBB0£4a*E. 

The Fibrolite is white, or of a dirty grey colour : it 
is fibrous, and harder than quartz. The fibres are rarely 
so large as to present any very determinate form ; but 
the Count de Boumon observed some in that of a right 
prism with rhombic bases, of which the angles are lOO"^ 
and 80*. The Fibrolite is infusible ; its specific gravity 
19 about 3.i2; and it is composed of 58 of alumine and 
36 of siiex. 

It b foOnd accompanying crystals of corundum in the 
Camatic and in China. 
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R0TT£N9T0NE. 



The Rottenstone is comoionly considered ad avarietjr 
of Tripoli, from whicb it essentially differs in respect off 
composition. It is found at Bakewell in Derbyshire, 
k is of a dirty reddish brown or nearly black cotour, 
yields to the nail, and is fetid when rubbedor scraped : 
it is composed of 86 parts of aluminej 4 of nlex, and 10 
of carbon. 

FINITE.* 

The Finite is found generally in six*sided ciystab^ 
sometimes modified, of^a^brown, blackish-brown or grey 
colour : externally ks crystals are ocbreous, and usually 

five out an argillaceous smeU when breathed on. The 
Inite consits of about 74 of alumine, 29 of silex, and 7 
of oxide of iron. 

It was first discovered in granite, near Schneeberg ia* 
Saxony, in the mine called Pini, whence its name^ it 
has since been found in the Pqy de Oeme io France, Ul. 
a porphyritic felspar: it also occurs at St. Micnael's 
Mount, in Cornwall, in granite veins ;^ at Bea 61o«^ 
and Blair-Gowrie in porphyry. 

» . . . , > 

CYAl«lTE,f or SAPPARE. , . 

This mineral ususdly* occurs in lamellar oblique prism% ^ 
of a bluish or pearl-grey- colour, having a pearly lustre: 
It scratches glass when held in one direction, but ;pelds 
to glass in another direction : it becomes electric by 
friction. Its specific gravity is about 3.5, and it con- 
sists of about 55i5 per cent, of iJumine>43 of silex, and 
0.5 of oxide of iron. . It is infusible. ' 

It is usually found in primitive rocks ; and occurs in 
Scotland, at Bohan in Banffshire ; near Banchory in. 

* Puau^'^'M HaUldam, in cryfttls which we fotnotimeifeiWKd-iachet'ift 
nbglK, fituated in n^caeeovt rocks.«->(5i/U^M.) ' ' « 

fCyamiu. Foiind'm hrgc lamellar maflcs, at Chcftcrfield, Man. (Hmit.\ 
^^nriomndkr places, ID Maryland, PsonfykuBiaf* Coniicaicot» tm^ 
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Aberdeenshire : and in the Mainland, the largest of the 
Shetland islands : it also ocears in the Tyrol ; in Siberia ; 
and near Lyons, in France, in granite, &cc. 

DIASPOBC* 

The Diaspore is a rare mineral, haTing for its gangue 
4 ferruginous clay, but nothing is known of its geologi- 
cal situation. It is composed of a mass of sligbUy cur- 
vilinear laminc of a pearly lustre, which may be readily 
separated from each other. By exposure to the heat of 
ft candle,, it crackles and ffies off in minute fragments 
frith a brisk decrepitation : this is supposed to be owing 
,Jto iht water it contains. The Diaspore scratches glass ; 
it specific gravity b 3.43 ; and it consists of 80 pev 
€«it. of ahuiine, 0.3 of iron, and 17 of water. It is 
toi^tttred by some to be a variety of the Wareiite. 

STAUBOLITE."^ 

The Stamrolite is of a greyish or reddish brown co« 
tour, and occurs usually in rhomboidal or hexahedral 
Imsms, of which the terminal edges are sometimes re- 
lllaoed. Hatty has noticed seven varieties in the form 
of its crjrstals, which commonly intersect each other at 
fight angles ; and he considers the primitive to be a 
eight riiomboidia prism of 129* 30' and 50' 30^. The 
8uuroUte b sometimes opake, sometimes tnuuducent, 
eritb a vitreoua lustre y of about the haidness of quartz, 
«nd infusible. lu specific gravity b about 3.30 j and it 
/jia composed of 52.25 of alumiae, 27 of silex, 18.5 of 
Oxide of iron, and 0.25. of oxide of manganese. 

When of a ceddbh brown colour, and in the form of 
4bttr or six-sided prbms, it has sometimes,^ from its re* 
43emblinc the ramet in colour, been called the^ Greno^. 

The btaurdite belongs to primitive countries. It has' 

* SimmrtCie, The firft American ScturoUtM I fitw* were from Vk^^ 

'** ^^'i^ ^'"'''^ kmod loole oq the groaad of the upper oouscrx. where 

r might be gathered h]r handftiUt. The cryftalt croAcd eftch ooer oh^ 

^rr^BmrwM) This mineral was hro«^ from Maine.-<GfA«.) 

— (C/SSo ^^^ wceiTod from fiDwMnham or lU vidniq:^ 
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been found in Brittany, near Qiiimper, in a micaceous 
clay, considered to be the debris of a primitive rock : it 
occurs also at St. Gotbard, imbedded in micaceous 
schistus ; and at St. Jago de Compostella io a primitive 
rock, and is accompanied by tbe Cyanite* 

\ 

AUTOMALITE- 

The Automalite is by some considered to be a variety 
of the Spinelle Ruby ; and as it contains a considerable 
proportion of tbe oxide pf zinc, ii has obtained the name 
of tbe ZincUerotts Spindle ; sometimes it is called the 
Gaknitei in honour of Gahn,^ its discoverer/ Tbe spe- 
cific gravity of tbe Automalite is 4.26 — 4w6d : it is there- 
fore much heavier than the Spinelle Ruby, from which 
it also differs in beine iifearly opake, and of a dark bluish' 
gjreen colour, as well as essentially in respect of compo- 
sition t it consists according to Vauquelin of 42 parts of 
alumine, 4of silex, 28 of oxide of zinc, 5 of oxide of 
iron, and 17 of sulphur. Some mineralogists have con- 
cluded that the Automalite is tbe Pleonaste loaded 
with sulpburet of zinc ; which amounts to an acknow- 
ledgment that it is esBentially a very different substance; 
and therefore it ought not to be considered, any more 
than the E^eonaste, as a variety of the Spinelle Kuby. 

It is found only at Fahlun in Sweden in a talcosed 
lock. 

CHRTSOBEBTLL. 

This substance occurs in^ rounded pieces> massive,, 
and crystallized ; it is of a green colour, sometimes 
with a yellowish or brownish . tinge, and occasionally 
shows an opalescing bluish white light internally. The 
general form of tbe crystals is prismatic ; the prisms are 
terminated by a variable numoer of planes; It readily 
becomes electric* by (rietion ; is infusible, semiHtin^nspa- 
rent, and scratches quartz. Its specific gravity is about 
&8. That of Brazil is composed of 71.5 per cent, of 
mlumiae, 16 of silex, 6 of lime, and 1.5 erf oxide of iron. 
|t is semetimea cdled the Otkniat or OgdMaU Chrjir' 
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It is chiefly procured from Brazil, where it if found 
accompanying topazes ; and' has been noticed in sand 
from Oeylon, togetbermtlr rabies and sapbires : a few 
specimens ba?e been brought from Nerbscbinsk in Sibe- 
ria. Its geological situation is not known. 

SOMHITS. 

The Sommite usually occurs in grains, or in small re- 
gular hexahedral prisms (tbe form of the primitive crys- 
tal,) of which tbe lateral edges are sometimes replaced. 
It is of a greyish or greenish* white colour, with a shining 
vitreous lustre, andscraKohes glass^ The Sommite con- 
siderably resembles phosphate of lime, but may be dis- 
tinguished by its superior bardnessj and by its not giving 
a poosphoresceni light when placed on a live coal. Its 
sp«cific gravitv is about 3c2; and- it iscomiiosed of 49 of 
alumine, 46 of silex, 2 of lime, and 1 of oxide of iron. 

It has been found only in The cavities of the lava of 
that part of Vesuvius called Mont Somma } where it is 
accompanied by mica and idocrase. 

MCIOKITB. 

This minerar, like Ae preceding,, has only been me^ 
with among the substances ejected by Vesuvius, in the 
cavities of white granular limestone. It usually occuk 
in four or eight-sided prisms, terminated by tetrahedral 
pyramids. Haliy notiees three varieties in the form of 
Its crystals, of which he considers the primitive to be a 
right prism virith square bases : its ooiour is vrfutisb^ or 
greyish white, with a shining vitreous lustre, and it is 
translucent' or transparent. Its specific gravity i» 3. 1 • 

PUIONASTE. 

The IHeonaste is commonly considered to l^e a tari-* 
€ty of the Spinelle Ruby r but it is less hurd^ and a little 
keayier, and differs from it greatly in coIoutMdin coi&- 
F^^ip"; Its specific gravity is about 3.8 ; and it is com- 
fosed of 7a22fiiof 'akimine, 5.48 of sUcx, 14.63 ^f mag- 
nesia and 4.26 of prot-oadde. of^iron. Its gcperaloo- 
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lours also differ from tbe Ruby : tbe Pleotiaste appears 
nearly black ; but when placed between the eye and tbe 
light, it is translucent, and green or blue. Some have 
been brought from Ceylon of a sky-blue, others of a yel- 
lowish colour. 

The Pleonaste principally agrees with the Spinelle 
Ruby, in being chiefly composed of alumine, and in ex- 
ternal form ; both occur in tbe octohedron, which pas- 
ses into the rhomboidal dodecahedron. 

Tbe geological situation of the Pleonaste differs for 
the most part from that of the Spinelle Ruby. Tbe 
Pleonaste is found, accompanied by tourmalines, &c. in 
tbe rivers and alluvial country of Ceylon. It has often 
been found in tbe cav]tiesx>f the lavas of Vesuvius, and 
of Somma. It is also met with in tbe volcanic rocks of 
Somma, both calcareous and granitic ; and in those of 
Laacb, near Andernacb, on the banks of the Rhine.: — 
Haiiy seems to be of opinion that the latter, which is 
commonly termed tbe blue SpineUcj should be consider- 
ed as a variety of the Uaiiyne. 

LAZCLITE. 

This mineral is bjr Jameson caUed tbe Azwite, and 
is perfectly distinct from Lapis Lazuli, which is not 
satisfactorily ascertained ever to have been found in a 
crystalline form ; whereas the Lazulite is often found in 
quadrangular, though not very perfect, crystals of a blue 
colour ; it is rarely massive, and then in fine grains, or 
in masses not exceeding the siae of a hazel qiut : it is 
translucent on the edges, brittle, and nearly as hard as 
quartz. It is composed of 66 per cent of alumine, IQ^ 
of silex, 2 of lime, 18 of magnesia, and 2.5 of oxide of 
iron. 

It occurs in Vorau in Stiria, in a cangue of quartz, in 
a vein passing through micaceous scnistus ; but the most 
beautiful specimens are found in the bi^hoprick of Sajb^ 
burg. 
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AlfOALUSlTS. 

The Anihilusite occura in smali masses of a reddisb 
or purplish colour, baring a lamellar structure, with 
natural jomts parallel with ibe sides of a rectangular 
prism ; it scratches quartz, add sometimes even tbe 
Spinelle Ruby*. Its s^cifie gravity is 3.16 ; and it is 
composed of 52 of alumioe, 38 of silex, 8 of potash, and 
2 of oxide of iroir. - 

Thb mineral is, on tbe one hand, considered by some 
to be a variety of felspar, which is very fusible ; but 
the Andalusite is infusible : on the other ban<^ it is con* 
sidered by others, probably from its hardness, as allied 
to Corundum. 

The Andalusite belongs to primitive countries. It 
occtirs in a vein of fekpar traversing granite in Forez in 
France : also in granite in Castelle in Spain ; in Aber- 
deenshire in Scotland ; and in Dartmoor m Devonshire : 
it has akq been found in Douee Mountain, in the county 
of Wicklow, and at Killiney in tbe county of Dublin, in 
Ireland^ 

BLXXZ rSLSPAR.. 

This mineral is by some considered to be a variety ef 
Felspar, from which it differs in respect of colour and of 
composition ; alsOj it is less fusible and somewhat harder* 
In most of these respects it likewise diflfers from the An« 
dalusite,.of w^iob it has also been considered as a varie- 
ty. It occurs massive ; its colour is pale blue or sky-> 
blue ; it has a lamellar structure, being divisable, though 
with difficulty, 4nto rectangular prisms ; and it is not 
quite so hard as quartz, its specific gravity is '6%Q6 ; 
and it is composed of 71 of alumine, 14 of silex, 3 of 
magnesia, 3 of lime, 0.25 of potash, 0.75 of oxide of 
iron, and 5 of waler; 

Hitherto it has only been found at Krieglach in^Styria^ 
forming part of a rock, consbting likewise of quartz, and 
mica, or talc 
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WAYELLITE. 

This mineral is most commenly to be observed in 
small fibres, occasionally in six-sided prisms, divei*ging 
from a common center ; it is said also to have occurred 
in small octohedrons either perfect, or bavins the apices 
refilaced. The Wavellite,. wh^n fibrous, bas a silky 
lustre ; when crystallized, a vitreous lustre ; it is tran- 
slucent : its colour is various ; white, or greyisb, green- 
ish or bluisb-wbite : it is harder than csJcareous spar ; 
its specific gravity is about 2L4 ; tbat from Barnstaple is 
composed of ri.£ of alumine, 0.5 of oxide of iron, and 
28 of acidulous water, wbicb, as it corrodes glass, by 
the application of beat 4s supposed to contain a slight 
portion of fluoric acid : from its being chiefly composed 
of water and argil, it is sometimes termed the HydroT" 
gillite. — ^The Wavellite of Brazil contains about 4 per 
cent, of silex. 

It was first discovered by Dr. Wavel in small veins 
and in cavities of a tender argillaceous scbistus, neajr 
Barnstaple in Devonshire ; it bas been since found at 
Stenna Gwjn, in Cornwall : on a specimen in my pos- 
session from the latter place, of which the gangue is 
?uartz, VV^avellite is accompanied by small crv^tals of 
Franium of a bright yellow colour : it bas also been 
found near Cork in Ireland ; and has been brought from 
Brazil by M. Mawe, in the form of stalactites. 

TOPAZ. 

The Topaz is found only crystallized : its general 
form is prismatic, and it is varfously and dissimilarly ter- 
minated : the prism is usually striated longitudinally, 
and modified. It is sometimes limpid, and nearly tran« 
spafent, or of shades of yellow, green, lilac^ and red, 
and translucent. It mostly becomes electric by beat^ 
with polarity ; it exhibits a double refraction : its speci- 
fic gravity is 3.5 ; the white Brazilian topaz consists of 
50 per cent, of ahtpiine, 29 of silex, and 19 of fluoric 
aeid t those of a yellow colour occasionally yield a small 
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pcfttioD of oxide of iron. The topaz of Saxony con- 
sists of more sikx and alumine, and less flaoric acid. 

The pale greenish and almost transparent topaz of 
Siberia oecomes electric by beine heated, not by being 
rubbed : the Saxon Topazes, ot a pale yellow coloinr, 
become electric by frietton, not by heat ; but lose their 
colour by beine subjected to fire ; the deep yellow To- 

Czet^ of Brazil, become electric by heat, and red b^ 
ing placed in tbe fire. Hauy now considers the pn- 
Qiiti?e crystal of the Topaz to be a rectangular octohe- 
dron of 82.* 2^ and 122/ 42"; but these admeasure- 
ments are not corroborated by the reflecting goniome- 
ter. The crystals in my possession exhibit 37 varieties 
of form : many of them are from Cornwall 

The Topaz is found almost exclusively in primitive 
countries of the oldest formation; chiefly>in tin veins 
traversing granite ; in which it is sometimes found im- 
bedded. 

It occurs in the tin veins of Schlackenwald in Bohe> 
mia, and occasionally in those of Cornwall, accompany- 
ing tin, fluate of lime, and misptckel. The Topazes of 
Cornwall are mostly small, colourless, sometimes tran« 
parent, sometimes opake and neariy milk white : they 
occur in the mines in St Agnes, and in veins in the gra- 
nite of St. Michael's mount, and are frequently accom- 
panied by phosphate of lime and quartz. Fn the valley 
of Danneberg in Saxony, the Topaz is imbedded in a 
rock together with quartz, black scuori, mica, and litho* 
marga, forming an aggregate which has obtained the 
name of the Topaz Kock. In the Uralian mountains, 
Topazes are found in graphic granite : in Brazil, thepr 
occur imbedded in an argillaceous earth, rcsultiog, as it 
is believed, fronr the decomposition of primitive rocks* 

Pyrophystdite is considered to be a variety of the To- 

£az ; it is of a greenish white colour, and not quite so 
ard as quartz ; hj heat it gives out a greenish phospho- 
ric light. It is found at Fablun in Sweden in round 
masses, in a granite composed of white quartz, of fel- 
spar, and silvery white mica ; from which these nMisses 
are separated by talc of a greenish yellow colour : it is 
composed of about 54 alumine, 34 silex, and 10 fluoric 
acid. 
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FYCNITE, OR SCHORLACEOXIS SERTt* 

The Pycnite is only foand io six-sided prisms uvUch 
are deeply striated LoDgitudioally, and are composed ci 
minute parallel prisms^ to which the longitudinal striae 
may be owing. It is usually of a dull yellowish or red- 
dish white colour, and translucent ; it may be readily 
broken across the prism : it scratches quartz : its speci- 
fic gravity is 3.5 ; and it is composed, accordtog to Vaih 
quelin, of 60 per cent, of alumine, 30 of silex, 2 of lime^ 
6 of fluoric acid, and 1 water. 

It is found entering into the composition of a rock; 
chiefly consisting of quartz and mica^ at Altenbei^ kt 
Saxony : it is said also to hay« been met with in Bara< 
ria. 

SPINBLLE BUBt. 

The Spinelle Ruby is usuftlly found crystallisedf 
either in the form of its primitive^ the regular ocCobe- 
dron, or its variety^ an a^ute rhombokl^ or having the 
edges of the octohedron replaced ; ^and occasionsliy ia 
m^cles presenting alternate re-entering angles. It is of 
various shades of red, vicdet, or yellow ; more rarelf 
black. It scratches quartz easily, but is not so bard as 
oriental ruby, from which it is readily distinguished bodl 
b^ its colour and crystallization. It is infusible : its sp6« 
cific gravity is 3.7 ; and it consists of 84.47 alumine, 
8.78 ma^iesia, 6.18 of chromic acid ; to the latteries 
colour is supposed to be owing. 

Like the greater number of the gems, the geological 
situation of the Spinelle Ruby is not accurately known. 

It sometimes occurs with saphires and oriental rubies 
in the sand of rivers: it is found in the sand of the rivers 
of Ceylon. It has been met witi^ in India in a lamieikr 
earbopate of lime, enclosing red mica, sulpburet of iron/ 
and phosphated lime ; also in a syiibstance greatly reseoi* 
bliiie adularia. 

The s<^arlet coloured is properiy termed the SpMBfi^. 
Ruby; the i^ose red, . theMufas $ubjf : the yelmr, ^oc 

H 
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om^ red, the Rubicette; the violet coloured, the 
jSmondme Bnbjf. 

The pleonaste and automalite are usuallj considered 
to be Tarieties of the Spioelle Ruby, but they differ 
esentially in respect of composition. 

SUBSULPBATE OF ALUMINC 

^ Tbk mineral has been found in two places : it is said 
to bare occurred in others. 

It Was first discovered in the neighbourhood of Halle 
in Saxony, in small masses, immediately under the soil, 
accompanied by foliated gypsum and selenite. These 
vasses are snow white, or yellowish white and opake^ 
adhere slightly to the tongue and yield to the nail ; they 
sre very meagre to the touch, light and infusible. By 
the lud of a glass, they appear to consist of a multitude 
<tf transparent, prismatic crystals. 

This minem has bv some mineralc^sts been con- 
ndered as an artificial production : a susfncion arising 
from die proximity of the place at which it is discovered 
to the ^eolleee of Halle. Jameson is of opinion that its 
torm is a suficient proof of its being^a natural production 
and adds that there is no laboratory nearer to the spot 
where it is found, than a quairter of a league* 

The Subsulphate of Alumine has been since 4iiscovC' 
led by M. Weluiter in smaU masses, of a snow white colour 
and opake, lying upon the»chalk, and filling up a hollow 
In it, at Newhaven in Sussex ; it has very much the 
same chliracteis as that found atJlalle ; but b considered 
to be purer- 

Altth (of La Tolfa) consists of 49 per cent, of 
nlphate ofalumine, If of su^hate of potasn, and 44 of 
water; and ia Aerefore improperly termed Su^haie 

* Alum. VtieiiH Alom Im Wen found So imriout alacei in the United 
tat^ It fenedom •Mtan to fellow the decomofeioo olpyntei, and 
ato^mtohefermedwidioiit. Occafiooalhr fin^qitantkict are gathered 
in a la»pe^aie> after the uwjmsaim althc wn» m dry weather. 
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of Alumine. It crystallises artificially in the regular 
octobedroD. 

It seems scarcely decided whether Alum is or b not a 
natural production, in so singular a manner is it enveloped 
in the mineral substances which contain it^ or from whicll 
it is procured, pr produced. From several of these it is 
procured merely oy their ei^posure to the operation of 
the atmosphere upon them ; thus far, therefore, it may 
be esteemed a natural production ; and as it is lai^y 
met With in certain volcanic countries, it has an equd 
claim with many other substances to be considered as a 
mineral. i 

Alum is found in, or procured from, at least ihete 
earthy substances of somewhat different external charao- 
ters, which are described as alum earth, alum stone, and 
iJum slate* 

Alum Earth is of a brownish black Colour, occasionally 
with a ^immering lustre, owing to the intermixtitfe c« 
mica ; its fracture is earthy, somewhat indimn^ to slaty $ 
and it is light, soft, and friable. It occurs, ireouently^ 
in beds of great magnitude, in alluvial land, ana some* 
times in the floctz-trap formation ; and is met with in 
Bohemia, Saxony, Austria, Naples, Hungary, and in the 
Vivarais in France. 

Alum is procured by lixiviation from alum earthy 
which seems to be considerably bituminous, and has a 
strong resemblance to bitummized wood ; when left 
exposed to a moist atmosphere, it becomes warm, and 
at length takes fire : occasionally, it is used as fuel. 

Mnmitonek greyish, or vellowfah white, of variow 
shades: it occurs in considerable masses which ara 
translucent at the edges, somewhat hard and brittle ; it 
adheres slightly to the tongue, and gives out Vk 
argillaceous odour when breathed on. 

It is met with only at La Tolfa, in the states of the 
church, in Tuscany, and in Upper Hungary : at La Tolfa 
the alum-stone is found in large strata, and in largfe mas- 
ses, among compact iron-shot argillaceous limestone^ 
and is mixed with lithomarga, fluor, aad aalcareoos 
sp6at ; and penetrated by veins of quartz. In Hi^ittaiy,^ 
pyrites, native sulphur, and quartz, are often found dis^* 
-'irsed. through it* The pure Romaa Ahim is prepared 

3m it* 
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Mam^date is of a gre;^i«b, \An\sh, brownish, or iron- 
bl^k colour, and sometimes inidescent on tbe surface ; 
ltd stnictmv is slaty, and it is soft, brittle, and has a mea- 
ere feel ; by exposure to weather, it falk to pieces, and 
IS covered by an efflorescence, often somewhat bitumi- 
sous. By one analysis, it consists of alumine 44, sulphu- 
tic acid 25, ^ex 24, potash 3, water 4. It is found in 
round masses^ in beds and strata, more rarely in veins^ 
bk tbe newer argillaceous schistus, and also in transition 
mountains. It occurs in Saxony, Bohemia, Hungary, 
iVance ; also in the valley of the lead hills in Scotland^ 
in the mountains dear Mofikt, and in the transition rocks 
of tbe south of Scotland. At Whitby, in Yorkshire, 
tbwB are very extensive alum works ; but the nature 
df tbe earth or rock from which the Alum is procured, 
or its geological situation, has not been accurately des- 
eiibod. 

Aldm can only be procured from alum-date by bum^ 
iDgit 

Alom is rareW found massive ; that which is met with 
m the Mand of Melo» most nearly approaches to this 
diaraelef ; if taken away, it shortly appears again, 
whence it is supposed to be merely close aggregations 
of efflorescences. The mines of Melo are volcanic ; 
tlMve are abo other volcanic mines, as of Latera, near 
Btfbtna, in Italy, also at ^oHaterra : those of Tolfa, 
<bovt*mentioned, are likewise by some considered to 
to voleanic, while others assert that the beds of La 
Tolfa marjr be traced to the Apennines. Mines of Alum, 
fe volcanic countries, are situated in whitish or reddish 
ftittble lavas. 

Ahim is likewise found in the waters of a few springs^ 
4S of tboseof Stikkenitz in Bohemia, and of some in 
Hungary. 



CBTOLITC. 

Of AigTara^minenfl, wUcb has only been brought 
mmr Gfeeiriand, tbe Geologfcal history is not known. 
R Oc^i*tti«rive, white, or greyish white, i|iid occasion* 
ifljf bctmi, from aa admiatare of iron, and may be frac^ 
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tttred'btorectaogtiarpamUefopqpeds: it Is not fio bird 
as fluar spar, and is traosliieent ; but by immersioo ii^ 
vater, it becomes trMsparent The Dame of Cryottle 
was given on account of its easy fusibility $ it fosfs, and 
becomes liquid befofe the Mow pipe : and even in the 
Same of a candle* Its specific gravity is 2.94 ; add it' 
consists of 21 ofatumine, 32 of soda, and 47 of fluoric 
acid and water* * 



LIME. 

Lime has never been found pure ; when so prepafeC 
by the chemist, it is white, moderately hard, of a liot* 
acrid taste, and infusible except by volti^c electrity. 

It is not a simple or elementary body ; but ^ com«- 
pound, coQsrsting of oxygen united with a base which - 

r senses the colour and lustre of silver ; but which Sic 
Davy Bas not hitherto been able to examines be^ 
considers it to be a metal, and has denominated it Cal^^ 
dum. Berzelius estimates Lime to consist of abo^jt 28* 
per cent of oxygen, and 72 per cent, of calcium* 

Lime is obtained* artificially, by heating the various' 
species of carbonates, till the carbonic acid is driven off; 
hence the lime obtained for cements and agricultural 
purposes. For nice chemical purposes, it is procured, 
in a purer state, by subjecting to a red heat, for some 
kours, either the white Carrara statuary marble, w 
oyster shells ; the outer coat being first taken off. Trom^ 
the former, lime is obtained which is mixed only witlft^ 
small portions of silex, and sometimes wiib an atom ol^ 
iron ; the lime procured from the latter, contains only 
a little phosphate of lime. These impurities ai^afte(« 
wards got rid of, by chemical processes. 

Lime enters into the comppsition of a considerable 
number of earthy or stony minerals, but is not found ift 
any earthv compound in the pcoportioa of 50 per ceal*' 
except when mmeralized by an acid \ thus cooKibined,'^ 
it is found in so great abundance, diat some geologHtd 
have e^imated that it entets into the composition of' 
fte crust of the {^Ipbe, ia the proportion of oM-tig^flW 
of the whole. ^ H2^ j 
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liiDt, and itB natnwigompiwiKli, gepeaihf spe&kisgy 
mt tf iofoite importaDce aad vtiity ; in which respecls^ 
Atf «re ' inferior to no oter nuMral snbsttoces, bat 
m^, on Iho contrarji bo oatjaiattd as toporior to aU. 

Limo isfoond miooraKaod by tbo carbonic, phospfao* 
fie^ laoric, solpburic, niuic, boraoic, and arsenic acids ^ 
fcrinin^ oarbonate, phosphate, flnaU, sulphate, nitrate, 
borate, and arseniate of Lame ; these compouods, in 
common with all other natural combioations of earths 
orith acids, are, by some mineralogists, termed Earthy 
Ma. 

CABBONATK OF hlWE. 

The numerous minerals comprehended under the 
term Caibonate of Lime, cflffer greatly in exterior cha- 
racters* Scarcely more can be said of them in the 
'y than that they all readily yield to the knife, and 
their specific gravity is below 3. Carbonate of 
I occurs crystallized, fibrous, foliated, granular, com- 
BtJi, and earthy. When crystallized, it b termed 
i^r, from the Latin, calx, lime; when 
granular, or compact, JUmaione. 

CaUareota I^ku^ is often extremely pure carbonate of 
line, and is frequently very transparent, when it is strong* 

* Rhtailiir CalcMcoos Spar filb the ^dnt of fchtstic rock, at BattenkiU 
^thil ^ioDMtft in WafliMigton co. N. Y. where it ii proboblf primicive. 

PHmitivt emSotuOt of lime forms ti ftratom reaching from Sunderland 
^ Tennontt through the weAem border of Maflaehufetts, almoft to New 
Vtril ckf. Of thflfe, the magydficent Citf Hall, in N<BW-York, b built, 
4RMm ftnit of tho^ quarries, or rather layers, it is of that opea and granu* 
aur coBJiitatiop which eaiMes it to be bait, making thereby elaftic marble. 
Mere it a flah^it ioMew^York, about 6 feet long by 3 broad, and be- 
lartttt iJnd 3 inches thick, whi^ can be bent Co a nieafurable conrei— 
^ maf be Qu^en backward and forward at the midd^ while the two ei- 
Swrniticf are faSu It imbibes water readily ; and when this water free:(6s, 
iidice ftilKais the (tone, and imjMurs, to a confiderable deme, iu ehifticity. 

The aiarBls of Singling and of Wea-Pamis, in Weftdwfter county, h 
alfo a primitive rock, and ismixed^with fi^ much fikx that it is hafd to work 
iod'topolifli. 

Tike ohiid'of Mfew-Toik, near Riugsbrtdge, affords a compact maftle, 
Hit is4iMr*eBpli>yad in ardittoctiver k is^ #hitc and gnuDiUar, and fre* 
Kpunrlf jTTt ire under the iboheof thehammciv hk hasnt places, it is 
^•netrtted hi; brilliant pyritesL Infome^ots,thegniinsareasJaf|;Basthc 
.^MTtidte toftoarft fait, and th^fidl afulider 4>ontaneoufly, or wUhthq 
jM«U#«MiDii. 8omtflfthemuoftherqnacrkfaiMdexsQa0DtfBick 

The extenfive Urau of Lime^aone beginnii^ in PoMhkecpfie, and 
^eMCiated by the Hudta at Bmegut, necth^Mewbu^bTi^rd ^ 
^jiamitiei^csQdinthae; aiida»y betiakc4aa«f traawaa&nBMioi^ 
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}f double refractire* Its colours %re very various^ and it 
is fomul crystallized in upwards of 300 varieties of form^ 
^1 originating from an obtuse rhomboid of 105"* 5' and 
74** 55' ; this rbomboidal may be readily obtained by 
cleavage ; and the briUtaat surfaces of the fragments 
are well adapted to the use of the reflecting goniometer* 
It is hot often found in the form of its primitive 
crystal, which nevertheless has been met with in several 
parts oif England. It is extremely subject to that species 
of crystallization which is known by the term made, or, 
according to Hally, hemitrope. Calcareous spar is not 

Seeomdary IJm:stonf 'n a calcareous carbonate of rery great extent in tb'e 
Frtdonian States. It occupies great %>ace in tiie vallles extending from 
north-east to ibuth-west from New-Tork co AUbama : and it conilitutes 
vafl and wide extended layers on the north-weft of the great dividing 
Ridges, from Canada to Louisiana- It is fometimes excavated in cavem« 
of great fize, as in the Helleberg weft of Albany ; as at the fouth of the 
Kaat^U near Eibpus ; as in the valley of the Shenandoah, Virginia, and 
above all near the green river, in Kentucky. Perhaps this latter is the 
iBoft extenfive inthc known world, h is figured and defcribed in Med. 
Repos. Vol 17. flu 393. 

Stalactites abound in thcfe fubterranean receflb, and are often exceed* 
inglj large and beautifsL 

llie remains of marine animals, inch as ibeU-6fli, or tcftaceous molhit* 
cai, abotmd in thefe rocks, proving inconteftibly the former dominion of 
fait water, over thefe extenfive regions before the ancient barriers gave 
way and shrunk the ancient fea of the interior to the comparatively di« 
minnttve lakes. On the iubfidence of the iah water, the land to a great 
extent, was laid bare, and the lakes graduallj changed to frcfh water; . 
The facts and reafoning in favour of this opimon, too long for iniertton 
here, may be feen In my Meinoir on the Geology of North America, 
pttbUihed at New. York in 1818. 

Many beautifiJ nuubles arc found in our country. The quarri^ 
of Bcnninffton and its vicinity xn^ Vermont ; of Stockbridgc and its 
2ieighbourhood in MalFachufetts ; of Kingibridge and iu contiguity m. 
New York 5 of NorrMkown, and the adjacent region in Pennfylvania ; of 
Fredericktown and tlM bordering region in Maryland ; and of Milfordin 
Connecticut; are among thofe which furnifli marble of various and 
elegadfr qualities for the architect. 

The breccia of which the pillars of the Capital at WaihingtoD, are 
now preparing, poffefies a character ife worthy of the eye of the minera^ 
logift> as of the connoiffimr. It is an aggregate of fmall calcareous waler^ 
worn ftones, of ail fliapes and colours, cbnglutinated by a calcareous te- 
mcot into a roc^ of perfed iblidity. From thefe maffive layers the ma» 
terial ia hrokea up in any Ihape and-fixe that -is required. It it as vari% 
oattd and degant as any breccia that Italy, Sicily, or any other place 

8om6 of die Cakafeoos Carbonate^ thai abotmd in fliells, hftvebeoi 
w i te tl iiit* LwmmMim Ui$AM»k. The varitty of aaimal relicksr that 
Ibmc cf taon contain, is very remarkable, at in that found at Ooeymian'^ 
V^tteatjlAAlbaByCowty. BotfewornoneofthemhithcrtOHUacvYcred^ 
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ao hard ts fluor spar : iti specifie gravity b 2.7 : it CM«* 
«ists of 57 per oeDt of lime, and 43 of carbonic acid. 
That of Iceltod^ which is considered to be the purest 
form of carbonate of lime, is transparent, and double 
refractive in a high .degree. It is familiarly termed /ce- 
hnd Spor, or DouUe r^iraeiitig$par. Some varieties of 
calcareous spar, especially these from Derbyshire, be- 
come phospnorescent when laid on a hot ceaL 

It occurs in veins in almost every kind of reek, from 
the oldest, to the newest alluvial strata, and accom- 
panies, or constitutes the gangue of a great variety ot 
minerals ; and sometimes it appears in strata, between 
the beds of calcareous mountains. It is so generally 
distributed, that it would be impossible to ^ive a list of 
its localities. The rarest and most beautiful crystals 
are found in the northern parts of England ; from which 
were obtained a very coosiderabte number of the vast 
variety described by the Count de Boumon. 

Stalaeti^ carbonated lime, the €alc ainffr of Jame- 
soUi is of various colours : the most common of which 
is yellowish white. Stalactites are deposited from water 
leaded with particles of carbonated lime, in the hollow 
places and caverns of mountains : the water, finding its- 
way into these caverns through crevices in the roof, be- 
oomes exposed. to the air; evaporation ensues, causing 
particles of lime to precipitate. These stalactites arc 
sometimes solid, having a lamellar structure ; but some* 
iSmes are of a fibrous texture, radiating from the centre 
to the circumference, as may be observed when f hey are 

cufious and interciUDg as they are to the. Oeologift, are capable of the 
fplendid poiiih which fits them, for the nice purpoicf of btiildiog. lo time, 
it may be cipected that fuch will be found. . 

Fetid Lime (lone abounds in the United Stateti It conftitutea Tcry. 
€%UMkft ftnta. The falls- of Niagara roll over it. Madrepores, ordio- 
ceritci^ aoomias oyfters and pecteas, arc fre^uentlf found in ii, aa is ai 
il^rt Qi black flint or homftone. 

1 have fpedmens of » coarfe chalk from the neighbonrhobd of St. Ste* 
phens, on the Tombigbee River. Bivalve (hells and (eap-orchins, of feveral 
|Mcies, afc (Skd in j^cir ftages of coiurcrfioD huo liaie-ftone, marie and 

Cakarcotts marie Ss formed (rom marine (hells, iothc bays and coics oa 
the (both-fide of JLong- Ifland ; and from lre(h* water moUofcas in the 
Ijoles ^dpoodi of 0»nge and UlOcr Co^^ 
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broken. The precise mode of their formation does not 
seem to be understood ; some are extremely thin tubes, 
which has caused the suspicion that, at least some of 
those which are solid, are filled within ; some increase 
externally, and are covered by minute crystals, or are 
terminated in a manner somewhat resembling a mush- 
room. 

Stalactites are sometimes of prodigious dimensions, 
and very numerous ; of which the grotto of Antiparos, 
inlhe Archipelago ; the Woodman's Cave, in the Hartz ; 
the Cavern of Castleton, ahd other caveras in Derby- 
shire, and that of Auxelle in France, are remarkable 
instances. 

Some caverns have been entirely filled with calcareous 
Stalactite, so that it is occasionally obtained in large 
masses ; in this state it is called Oriented Alabasiery and 
is much used in statuary and iu the formation of vases : it 
was greatly employed by the ancients. That which was 
brought from the mountains of Thebais, situated ia 
Egypt, between the Nile and the Red Sea, from near 
a Ullage called Alabastron, was much prized : a nearly 
collossal figure of an Egyptian idol, formed of this ala« 
baster, was in the museum (ci-devant Napoleon) at 
Paris. 

Stalactites are not always very pendulous ; sometimes 
they are of a botryoidal form. The fiat or tabular por-* 
tioDS formed on the floors of caverns, by deposition 
from the water dropping from the roof, are called Sta- 
lugmitet. 

Fibrous Carbonate of lime, familiarly, from its cha- 
toyant lustre, termed SaXin Spar^ is composed of fine 
parallel fibres. It occurs near Alston- moor, in the north 
of England, in strata from one to four inches thick, ac- 
companied by veins of pyrites, in a brown schist. It 
is susceptible of a fine polish, and is employed in inlay- 
ing, and in the manufacture of necklaces in imitation of 
pearl. Fibrous carbonate of lime is also found at Ber- 
gcre in France. 

Schirfer SpoTf the Slate spar of Jameson^ occurs mas- 
sive, having a straight, or undulated foliated structure ; 
it is i^hite, with a remarkably pearly lustre, and tfans* 
Jtecent* 
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It is considered to belong to primitite countries. It 
is renerally foand in chlorite, with' sulphutre of zine 
and of lead. It occurs in the Vosges, near St. Afarie 
aux Mines; at BermsgrOn, near Scbwartzenberg in Sax" 
ony ; at Kongsber^ in Norway, &c. It was also found 
in a tin vein traversing argillaceous scbistus in Polgooth 
mine in Cornwall, accompanied by tin and chlorite ; 
sometimes it passed into lamellar and nearly transparent 
carbonate of lime. 

Apkrite, This mineral is only found in a friable state,, 
and consists of white scales of a shining pearly lustre^ 
and very soft to the toucb.^ It is termed by Werner, 
Scbaumerde (Earth-foam) and is by him considered to 
be nearly allied to Scbiener spar : it is usually found in 
calcareous rodcs. 

It occurs at Gera in IMisnia, and more abundantly at 
Eisleben in Thuringia, in mountains consisting of strati^ 
form limestone. 

Agaric Mineral is of a white colour, or yellowish or 
greyish white ; and is soft, very tender, opake, and is 
so light as to float for a short time on water. It is con* 
sidcred to be nearly pure carbonate of lime. It is found 
in the beds and crevices of calcareous rocks in Switzer- 
land, where it is employed to whiten houFCs. It is also 
found near Ratisbon; likewise at Sunderland In the 
county of Durham. 

Granular Limestone is massive, and composed of small 
grains which are of a lamellar texture and brilliant lustre ; 
but as these grains intersect each other in ev^ry direc- 
tion, the lustre of the mass is only glimmering. It is of 
various colours ; the whitest and most esteemed, from its 
resemblance to sugar, has been termed by the French 
mineralogists, cbaux carbonatee saccharo'ide; but it 
has more generally, from its important uses in the arts, 
obtained the name of Statmry Marble. Granular lime- < 
stone is also called Primitive Limestone ; the largest 
grained is generally esteemed to be of the oldest for- 
mation. Its colour varies from white, through various* 
^ades of yellow, green, grey, blue, red, almost to 
blaci; ; and it is sometimes clouded, spotted, or veined :: 
it is translucent at the edges,, and is very brittle. It ne- 
ver encloses the remains of organized bodies, but fre-i 
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mently contains certain other substances dispersed 
Arougb its masses ; as quarts, garnets, mica, hornblende, 
tdc, actinolite, asbestus, sulpburet of zinc and of lead, 
magnetic iron, &c. 

Granular limestone is found in many, if not roost pri- 
mitive countries ; it sometimes forma entire mountains, 
but more often occurs in beds. It is considered to be 
of contemporaneous formation with gneiss, porphyry, 
argillaceous and micaceous schistus, with which it fre- 
quently alternates. In the Alps, and especially the I^ 
renees^ examples of this are of frequent occurrence. 
In the peak, on the south of Bagnere, in the Pyoenees, 
vertical beds of granular limestone alternate with beds 
of granite. 

The most celebrated statuary marble was found in the 
island of Paros, thence termed Parian marble^ the 
marbles of Naxos and Tenos, were also caUed by the 
same name, being both almost equally valuable for the 
purposes of the statuary ; the quarries of those islands 
are said to be quite exhausted. Parian marble is white, 
large gr^ned, and considerably translucent ; it was call* 
ed by the ancients Ldchnite$. l*he celebrated statues of 
the Venus de Medicis, of the Venus €apitolit)i, of 
the Pallas de Velletri, and many others, are of this 
marble. The statutary marble ciuled by the ancients 
Marmor Ptntilicus^ was taken from quarried on a moun- 
tain called Pentelicus, near Athens : it is traversed by 
greenish or greyish veins, which are commonly micace- 
ous. Of this marble, the head of Alexander, the Indian- 
Bacchus, the statue of Esculapius, the bead of Hippo** 
crates, toe. were made. The marble of Carrara or of 
Xum, is of a much finer grain, and closer texture, than 
the foregoing ; and is now usually employed by statua- 
ries^ the quarries of tfaiis marble are on the eastern coast 
of the gulph of Oenoa. Amcmg many other celebrated 
statues made of this marble, are the Antinous of the 
Capitol ; a colossal 4)ast of Jupiter, &c. : and Dolomieu 
is of opinion thi^ the Apollo Belvidere is of Carrara 
xnarUe, but the marble-merchants of Rome connder it 
to be of an ancitnl Greek martile, differing from any 
BOW knows. Dr. Clarke remarks, that the Carrara mar- 
bk is milk white, and lesa cmtmline than the Parian ; 
that the Parian b whiter nil lesa cmtdJhMd than the 
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Niixian ; aud farther, that while die works executed ii^ 
the Parian marble retain, with all the delicate softness 
of wax, the mild lustre of their original polish, those 
which were finished in the Pentelipan marble have been 
decomposed ; and sometimes exhibit a surface as earthy 
and as rude as common limestone, owing to the veins 
of extraneous substances which intersect the Pentelic 

J[uarries. Statuary marble was anciently brought also 
rom many other places besides those abovementioned : 
it is now found in Saxony, Bohemia, Norway, Sweden, 
England, France, &;c. 

Of n>arbles, there is an almost endless variety. Those 
most esteemed for ornamental purposes, as for chim- 
ney pieces, &c. are brought from Spain, and the Pyre- 
nees, and from Italy. The environs of Verona are 
quarried in every direction. Many marbles consist al* 
most entirely of shells ; it is to be regretted that no pre- 
cise account is to be found of the many beautiful varie- 
ties abounding in almost every country. Those of our 
own country are scarcely nfoticed beyond the limits of 
the di^cts in which they occur, although many varie- 
ties are admirably adapted to ornamental purposes. 

In Derbyshire there are two quarries of marble of a 
deep uniform black colour and without shells; one of 
them is situated at Hadden, the other at Asbford^ and 
both are near Bakewell ; the former belongs to the duke 
of Rutland, the latter to the duke of Devonshire ; both 
the marbles are largely employed for the purposes of 
chimney pieces and ornaments, of which the. manufac- 
tory is carried on by Brown &: Co. at Derby ; who ha^e 
filled up in their ware-rooms a large slab to be used as a 
looking-glass; of so high a polish .are those marbles sus- 
ceptible. 

Near the Peak in Derbyshire, a marble is ouarried, 
which consists almost entirely of fossil shells, chieiSiy of 
entrochi ; this marble is used for chimney pieces. 

At Wetton, near Asbbourn, in the sanro county, a 
bf^autiful variety of marble is quarried^ which is of a 
greyish black colour, and contains a vast number of very 
minute .shells of a whitislM^olour, giving to the mass very 
much the appearance of porphyry. This is used for the. 
flame purposes as the bUick marbles above mentioned. 
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Near jCeudall in Westmoreland »me varieties of 
\)Iack and grey marbles are quarried ; iivbicb have some 
resemblance to some of the Derbyshire marbles, and 
are employed for the same purposes. 
^ At Babbicombe in Torb^v, in Devonslnre, is quar- 
ried one of the most beautiful marbles in e^stence ; its 
colours vary fvdtn a light brown to a deep red, whic|i 
are finely vai^egated. This marble is extensively ma^ 
Dufactured into chimney pieces in the west of England ; 
an attempt was lately made to introduce this beautiful 
marble in London ; but the marble not being foreign^ 
it failed of success. 

In Durham^ Buckinghamshire, and other counties of 
England, other marbles of less note are quarried. 

At Kilkenny in Ireland, a marble is found of a fine 
black, encloldng shells of a whitish colour, which, when 
the marble is cut and polished, exhibit segments of cir* 
des. This marble is much used for chimney pieces and 
tnmaments. 

^Two or (hree varieties of marble commonly found in 
mineralogical coUiections, deserve a slight notice, ^ougb 
somewhat out of place. 

The Ferd Antique consists of carbonate of lime im* 
bedded in green serpentine : its geological dtuation is 
not known. \ * 

Tor Rufn fnarbUj see Index. . ' 

' The I^maeheUi marbte exhibits beautiful inidescent 
coldurs, ivhich arc sbmdtlnies prisnfatib intei^ally, but 
more cprnqiDnly of various diade^ ^)f red lir orange, 
whence it h^ also obtained the name otfJFVremar^^e.-— 
It is found in veins at Bleyberg in CaiSnthla. Its co* 
lours are attributed to the 'shells of d variety of m^tilus. 

The Cottam marble, found hear Bristol, which e^i* 
bits ^vdien cut and polished, the a]ppearai!HSe df a land- 
scape, consists of carbonate of lime mixed with a l^ge 
projpartion of argillaceous matter. 

Vbrnmon^ 6t Compact^tAmestone is ^-^gtest degiigt 
allied tamaiMe;Mt is fine ^ined, soli^, arid generally 
susceptible of a' pdli^h, which^ as well as 'its colour^ is 
duller than that of marble. Its fracture is earthy, or 
flat conchoidal ; ihore rarely splintery. Its colours are 
various; yeHowisb-white; grey, brownj^ reddish^ or blq- 
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isb, of different ^des. Two or more of these cdlours 
often occur in veinsi zones, bands, &c. : it frequently 
exhibits appearances of aiborizations. It i^ translucent 
on the edges, bard, and brittle. Its specific gravity is 
2.6. Compact limestone usually contams small and va- 
riable proportions of ulex, alumine, of the oxides of 
iron and mai^anese, and sometimes of inflammable 
matter. 

Some varieties of compact limestone, and of marble, 
nrc^riy so called, or granular Umestone, are not often 
. HNmd enclosing oi^anic remains; these are . therefore 
eoBsidered to be of^ariy formation. Werner considers 
marble as a transition rock, compact limestone, as a 
4oeta rock ; their age is characterized by the fossils they 
fiOKi^m : die older contain ammonites, belemnites, gnr- 
phites, be; the newer, abundance of such marine shells 
jas are now found in the sea, and the remains of fistu— 
Both these rocks are found in thick beds parallel with 
^^mfh odi^, thoQg^ rarely lu>rix(mtal ; more freguemly, 
nttuiy verticaL They are found together, fonniog^ a 
diain of stratified mountains, in the Pyrenees, abo?e 
10^000 fetiioheiriit. The «immits of these mountains 
are rarely jointed, being mostly flat and of considprablie 
breadth, witfi very steep ades, to a prodigious height. 
These appearances Mre remarkable coi the ed^ of the 
Alpine^ and in the centfe of the Pyrenean cba^n,. «^- 
cially mdur 6renot]|le. Coinpact or granular limestone, 
encloses beds or m^^ses of red oxide of iron, of si^phii* 
ret of mercury, ^li^uret and inblybdate of lead, mangf^ . 
4iese, oxide ana sulphuret of zinc, &c. Tl^ese metak 
^e #M> found in veins pasdng throiiidi tbc^se rocks, to* 
g^ber with lameBar carbonate of ume, iron pyrites, 
iQ^acbite copper, inc. Garnets and steatite are occa- 
sio^yi though rarefy, found disseminated in these 
rocks. Bron^iart mentions having seen flint imbedded 
in coQipitf^t limestone, near Bakewell in Derbyshire. 

The uses of compact limestone- for building, paving^ 
Sec. and whendeprii^ed of its carbonic apid, for cements 
and the puiposies of agriculture, are Y^ell known. 

The houses of Pans are built of a laige grained and 
soft ealcmous stone, which is incapable of polish, and! 
is of a dingy white, grey, or yellowbh white colour. It 
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is found m immense horizontal beds, forming the plains 
south of Paris. It is a tery impure limestone, and iiir^ 
nishes, when calcined, a veiy bad lime. The use to 
vhicfa it is put, has occasioned its receiving the familiar 
name of Pierre <^ b^r. Haiiy describes it under that of 
Chaux carbonat^e grossi^re. Its geological situation ia 
between chalk and gj^psum ; it is above the chalk, firom 
which it is separated only by a bluish plastic clay, as 
may be seen at Meudon. This variety is said to be at* 
most peculiar to France. 

Swinestone^ or Stinkstone^ so called from the strong 
fetid odour given out when scraped or rubbed, is found 
massive and compact, and of various shades of grey, 
brown, and black. By calcination it becomes wnite, 
and bums into quick lime. The offensive odour which 
it ^ves out when scraped, is considered to hi owing to 
its including sulphuretted hydrogen : it is commonly at^ 
tributed to bitumen, which does not seem to enter into 
the composition of Swinestone. 

The harder and more compact varieties, which receive 
a good polish, are useu IH ZT:]1'T.T''*^ architecture. 

It is said to occur forming whole mountains; it Is 
more commonly found alternating with strata of eypsum, 
or of compact limestone. It occurs in Germany, France, 
and most other countries : in Shropshire and Northum* 
berland in our own : the Cliffs on each side the Avon 
at Clifton near Bristol are in part or wholly composed 
of it. 

Bituminous Limestone is brown or black, which co- 
lours are supposed to be owing to the bitumen it con- 
tains : its structure is sometimes lamellar ; sometimes 
compact, when it receives a good polish ; when rubbed 
or heated it gives out an unpleasant bituminous odour ; 
by the continuation of heat, it loses both colour and 
odour, 'and bums into quick lime. 

It belongs to secondary countries, and is sometimes 
found in coal formations, as in Gralway in Ireland, where * 
it b employed as a combustible. In Dalmatia it is so 
bituminous that it may be cut like soap, and is employed 
in the constraction of bouses ; when finished, they set 
&re to the walls ; the bitumen bums out, and the stone 
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beeomes white ; the roof is then put os, and the house 
•afterwards completed. 

OoUie^ or Roe-itane^ so deoombated from the re- 
sembhoce between the little round masses of which it is 
composedi and the roe of a fibh, is always found mas^ 
sive, and in beds, whose geological situation is betweea 
sandstone, common limestone, and gypsum. The glo- 
bular particles are sometimes composed of concentric 
lamellc, and usually adhere by means of a calcareous 
cement The Roe-stone is very soft when first quar- 
ried, but hardens by exposure to the air. Its colour is 
whitish, yellowish white, or ash grey, depending, as it is 
believed, on the quantity and quality of the argUaceous 
matter with which it is usually combined. It is a very 
impure carbonate of lime, and will not bum into quicks 
lime. 

The houses of Bath are for the most part built of Ihis 
mineral. The Ketton-stone, and, by some, the Port- 
land-stone, is considered to be a variety of Roe-stone. 
It is also found in Sweden. SriMf^erk^ abumlaorty !& 
Thuriogia in Saxony, and near Alengon in France. 

It is sometimes used as a marl for agricultural purpo- 
ses. It was heretofore supposed actually to consist of 
the roes of fishes, petrified : the cause of its singular for- 
mation is not understood. Daubenton, Saussure, Spal- 
lanzani^ and others, suppose it to have originated in 
small grains of carbonated lime, which received addi- 
tional coatings by the movement of the waters which 
contained it. 

Pea-stone^ or Pisolite, differs from the roe-stone both 
in colour and structure 5 it is generally white, and is 
composed of round or spheroidal masses, from the size 
of a pea to that of a hazel nut, imbedded in a calca- 
reous ceno'ent : these masses always consist of concentric 
lamella, in the midst of which is uniformly found a grain 
of sand. It is less abundant than the Roe-stone. 

The waters of Carlsbad in Bohemia issue from the 
beds of the Pea slone, which is found in the waters of the 
brooks th^t supply the baths of St. Philip in Tuscany, 
which suffer a whirling motion in their course. It also^ 
occurs in Hungary, and at Perschef sbw^ in Silesia. , 
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Madreporite ia found in large, detached^ roundisb 
masses, of 9^ greyish brown, or grejrisb black colour,? 
and €^ak€f ; woich are composed of cylindrical, prismft' 
tic, parallel, or diverging concretions. Its name was gi* 
ven from its structure and appearance* It consists of 
93 per cent, of carbonate of lime, together with small 
portions of carbonate of magnesia and of iron, carbon^ 
and siliceous sand. 

It occurs in detached masses in the valley of Ri^sbacb 
in Saltzburgh. Some naturalists h&ve supposed it to be 
a real petnfaction, which has been doubted by others, 
who are of opinion that its internal structure does not 
warrant the conclusion. 

Chalk is usually white, occasionally greyish or yellow^ 
isb white; it has an earthy fracture, is meagre to the 
touch, and adheres to the tongue ; it is soft, Hght, and 
dways occurs massive. The purest consists of carbo- 
nate of lime and water, but it more often contains va* 
riable portions of alumine or silex. 

It is one of the newer secondary rocks, and wherever 
found is alway the prevailing substance, forming hiUs of 
three or four hundred feet m elevation, which aife ra» 
markable for the smooth regularity of their outline. 
Chalk is far less abundant in nature than compact lime- 
stone. The countries in which it is principally found, 
are Poland, France and England $ most abundanthf in 
the latter, forming long continuous bills, in the directioa 
nearly of east and west, and separated by ranges of dand^ 
stone, and low tracts of gravel and clay. 

Of Chalk there are two formations, the upper and the 
lower ; the latter is^ without flints ^ tbe former, whatever 
mi^ be its elevation, is characterized by containing pa^ 
rallel and horizontal layers of Sinis^ Chalk, likewise, 
contains abundance of the remains of marine organic 
bodies, and of amohibious and land animals. 

The uses of Chalk are numerous : when compact it is 
used for building; it furnishes lime for cements and ma- 
nure; it is empk>yed in the polishing of metals and of 
glass; by mechanics, as a marking material, and us 
moulds to cast metals in ; by chemists and starch-makers, 
to diy precipitates on, for which it is peculiarly qpali- 
fied by the facility with which it absoros water. It i& 
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the white of distemper paiDting, aod, ^hen washed and 
purified, forms the substance termed whiting. 

Marl. Of tbb substance there ace many varieties : 
some of them effervesce strongly with acids, and are 
employed as manures: they vary much in respect of co- 
lour, and are greyish or yellowish, bluish or reddish. 
Marl, in the general, is massive, but falls to pieces by 
exposure to the air, when it becomes plastic in water. 

Calcareous marl, of an earthy texture, occurs in beds 
in secondary limestone, and often contains shells; it is 
found in most calcareous countries ; occasionally in coal 
formations. It is sometimes found of a slaty structure 
and bituminous, when it is termed Bifuminons Marl 
SlatCi or Marlite ; which occurs in beds with the oldest 
jSotz limestone, intermixed with the ores of copper : in 
Thurinjgja extensive works are employed in the smelting 
of the copper it contains. It is remarkable that a large 
number oi fish of the same species, are also contained 
in this substanee in regular layers ; the bodies of which 
are carbonized, or are converted into coal, and some- 
times their scales are plated with copper ore ; but every 
fish is in a contorted position, as though it had undergone 
violent death by a sudden irruption or deposition of 
sulphureous and metallic matter : accompanying the fish, 
are found petrified plants, which appear to belong to the 
genus, fucus. 

Tifa is the most impure, the most irregular, and the 
most porous of all the varieties or carbonate of lime. It 
is light, cellular, and often incrasts other substances. 
The various articles which, being placed in certain 
springs, or waters, in Derbyshire, become covered by^ 
an earthy substance, and which thereby acquire the ex^ 
temal appearance of petrifactions, are in fact, only in* 
crusted by a kind of Tufa. It is sometimes sufficient^ 
massive to be employed as a building stone. 

It generally^ occurs in alluvial lanc^ and is found both 
in Essex and in Derbyshire. 

ARBAGONITE» 

The Arragonite, so called from its having been first 
discovered at Arragon in Spain, is commonly found m 
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six-sided crystals of a grejruib, or greenSsb white, and of 
various shades of brown ; sometimes of a brownish red 
colour. The crystals, however, are not perfect prisms; 
down the centre of each lateral plane, there generally 
runs a seam, which is considered to be owing to the po« 
culiar construction of the crystal. The Count de Bour^ 
non considers this substance as a hard carbonate of lime ; 
it readily scratches the common carbonate, and some* 
times glass ; and he conceives that the six-sided prism 
of the Arragonite is derived from the rhomboid, which 
he imagines to be the common primitive crystal, of 
Arragonite and the carbonate of lime ; hut he shows 
that the six-sided prisms of these substances cannot -be 
derived in the same manner from the rhomboid, because 
they cannot be cleaved in the same directions. Haily, 
on the contrary, considers the primitive form of the crys^ 
tal to be a rectangular octohedron. • The Arraeonke is 
sometfm6s seen m crystals, which appear to be elon- 
gated octohedrons, crossing each other at right angles.. 

Like the common carbonate of lime, the arragonite 
possesses a double refractioti } but differs from it, in be- 
mg somewhat heavier, of an imperfect lamellar struo** 
ture, and considerably harder. 

These circumstances are sufficient to render the iden- 
tity of Arragonite and common carbonate of lime doubt- 
ful; nevertheless Vauquelin, Klaproth, Cbenevix, &C4 
have not discovered any difference in their component 
elements ; but Stromeyer by three analyses discovered 
from 2 to 3 per cent, of strontain involved in its com- 
position. 

In Arragon, in Spain, it occurs disseminated in a fer- 
ruginous clay, accompanied by sulphate of lime : at 
Leogang, in Salzburg, in an argillaceous or a quartoae 
Mctr, accompanied by calcareous spar, yellow copper^ 
and arsenical pyrites. It has also been found in the caj 
vities of basalt near Glasgow. The greenish varieties 
are brought from Marienberg in Saxonv, and Sterzing 
in the Tyrol. It is also met wiUi at mstan and Cau« 
penne, kk the lower P)rrenees. 

The Arragonite is ako found acictdari either in slen- 
der diverging, or in parallel fibres. - It occurs in radiated 
iMsses, terminated by crystals, in the fissorea of a coia^ 
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pact banit, at Verlaison, in tbe department of AUier, 
m France. 

The substance termed Flos Ferri^ because it wa& 
originally found in mines of spatbose iron, is now const* 
dered to be a variety of Arragonite ; thougb for what 
reason it b diflScuIt to say^ as it has never been andyzed. 
It is usually of a snow white, and either in^lsmall branches 
which are strait, or bending in various directions, having 
commcf j|y an external silky lustre, arising probably from 
tbe crysUdline terminations of the minute fibres of which 
it b composed ; these fibres radiate from tbe centre, 
presenting, when the substance b broken, a brUliant 
silky lustre. 

The finest specimens are brought from tbe mines of 
£isen*erts In Stiria : it occurs also at Scbemnitz, at St. 
Marie aux Mines, and in the mines of Baygorri and 
Vicdessos in the Pyrenees. Small, but beautiful spe- 
cimens have also been brought lirom Dufton in West- 
moreland» 

Bitterspar is usuallv found m crystals in the fimn of 
Its primitive crystal, the rhomboid, which is so neariy 
aUied to that of the carbonate of lime, that it was con-- 
sidered to be tbe same, until Dr. WoUa^on discovered 
tiie differencb I^ means of the reflecting goniometer* 
Its angles are IM'' 15' and 73* 45'. The colour of this 
mmeral b yellow, with a somewhat pearly lustre ) and it 
b harder than carbonate of lime, b semi-transparent, 
and very brittle. That from the Tyrol consbts of 62 
carbonate of lime, 45 carbonate of magnesia, and 3 of 
oxide of iron and of manganese. 

It is commonly imbedded in chlorite, steatite, or ser- 
pentine ; and is found in the mountains of the Tyrol 
and of ^zburg ; in that of Taberg in Sweden, and on 
the borders of ILoch Lomond in Scotland* 

A varbty found in compressed hexahedrons, or in 
small masses^of a ligh| green colour, by Dr. Thompson, 
at Miemo in Tuscany, mence called the Miemiie, occurs 
in tbe cavities of sdasbaster« It consbts of the same 
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elements as tbo fi>rmer yarietyy m about th^ same pro* 
portioDd. 

A variety in the form of somewhat oblique tetrafaedrat 

Srisms, ^as found at Gluckbnmn in the territory of Go- 
la. The proportions of the component elements dif> 
fer from those of the preceding varieties. 

BfiOWN SPAB. PEARL SPAB. 

The Brown Spar is of various sliadcs of grey, brown ; 
sometimes reddish brown. It occurs crystallized in Ta^- 
rieties of the rhomboid, whfcb, as its primitive crystal, 
differs somewhat from that of the carbonate of lime or 
the bitterspar, as was di«covered by Dr. Wollaston by* 
means of the reflecting goniometer. Its angles are 107'' 
and 73*. The fracture of massive Beown^Spar is curved- ^ 
foliated ; rarefy perfectly lamellar : it is translucent on ' 
the edges : it contains a very variable proportion of iron« 
Some varieties greatly resemble spathose iron. • 

It is commonly found in veins, accompanied ' by 
quartz, carbonate and fluate of lime, lead, zinc, iron» 
Sliver, &Cr It occurs in the Pyrenees, Saxony, FrancCi 
Sweden, &,c* At Ormes-head in CaernaiTonsbire, il 
occurs in veins witb copper tmd manganese, and very 
abundantly in mass. 

Ptarl Spar is \<Anie, greyish or yellowish white, and 
occurs in rhomboids usually with curvilinear faces ; 
sometimes of a pearly lustre which is remarkably bril* 
liant, from which it obtained its name : it occurs in near- 
ly the same places and under the same circumstances, 
as Brown Spar ; and is abundant in some of the mines 
of the north of England. That of Sweden, consists of 
29.97 of lime, 21.14 of magnesia, 44.6 of carbonic acid^ 
3.4 of iron^ and 1.5 of manganese. 

DOLOaUTE. 

The Dolomite mostly occui^ massive, but is some^ 
times of a slaty texture ; it consists of fine grains, which 
are lamellar i the mass is generally white, occasionaHy 
witb a tinge of yellow or grey ; it is soft, yields to the 
nail, is translttcentOQ the edges, and wh^n struck, mostf 



106, BLCMMTAET tSffEOPTOtlOV 

5f emits a pbospboresceot Kg^ht, iriiich is tbSbie in the 
ark. It greatly resembles pnmitive limestone, but is 
much softer. That of tbe Apennines consists of 59 car^ 
bonate of lime and 40 carbonate of magnesia ; that of 
St. Gothard contains some oxide of iron and of man* 
ganese. 

It occurs only in primitive mountains, in veins or beds^ 
accompanied by iron, sine, orpimont, yellow copper, 
mica, occ. To the intermixture of this latter substance 
in, Dolomite, its occasional slaty texture is owing, k is 
found at Mont St. Gotbard in toe Alps ; and at Simplon 
in tbe valley of Kanter ; and in lai^e veins traversing 
granite near VaraUo, in the valley ofSesia : it also oc- 
«urs in Siberia* 

MAONESUN LIMESTONE.'^ 

The Magoesian limestone differs from common lime- 
stone in its external characters, in baviog generally e 
granulw, sandy structure, a glimmering or glistening 
lustre, and in bein^ of a yellowish colour. It consbts 
of about 30 of lime, 21 of magnesia, 47 of carbonic acid> 
I of clay and oxide of iron. 

It occurs ill s^ta at Bredon bill near Derb^ ; at 
Matlock in tbe same county. A creat range of hills ex* 
tending from Nottingham to Sun&rland, overiaying the 
coal, are entirely composed of it ; it forms beds in the 
Mendip biUs m Somenetshire ; it occurs at Ballysban- 
non in Ireland, and at Houtb,. near Dublin^ The Min* 
ster and city walls of York sre built of magnesian lime- 
stone ; sometimes, though rarely, it contains shells, &c. 

Tbe lime obtained from it is greatly esteemed for ce- 
ments, being less subject to decay, owing to its absorb* 
ing less carbonic acid from tbe atmosphere than the lime 
of common limestone. But for agricultural purposes it 
is less esteemed ; when laid on particular soils it tends 
rather to injure than to improve vegetation ; which is 
wholly destroyed when the quantity is Wge : this effect 

MtgMffiam Mhnrml* arc frefoqtt in and around Niw-Tork. There 
S^ 2? 'i? ^^^^^ the afl^tion that magndia rendcrt the foil barrcs, 
^M l^*' i"^ ^^ ^""^^ '^^^'^ S»teo ifland; and Hobofcco «ugiit io 
^pelthcbadeiTcig^taofits which doea not a|ipair to be U» calc. 
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h owing to the magnesia it contains. An immense 
tract of cbalk in France is wholly divested of vegeta- 
tion, owing to its containing about 11 per cent, of mag- 
nesia. 

LIA8. CALP. ARGILLO-VEBaUGINOUS LIMESTONE. 

Arglllo-femiginous Limestone is found massire in 
beds, or in globular and spheroidal masses, traverses hy 
veins of calcareous spar* It is tougher than common 
Limestone, and is of a blubb black, (blue Lias) or grey- 
ish blue colour (white Lias) ; it has an argillaceous odour 
when breathed on, and when burnt is of a buff colour. 
Calp is composed of 68 per cent, of carbonate of lime, 
18 of silex, 7.5 of alumloe, 2 of oxide of iron, 3 of car- 
bon and bitumen, and 5 of water. 

It is quarried at Leixlip near Dublin, (Calp of Kir* 
wan) and occurs in beds at Abertlmw in Glamorj^iv* 
shire, whence it has obtained the familiar name of .^er- 
ihaw Limestone. The name of Lias, which ori^inallv 
wi^ provincial, has of late been much adopted by mf- 
neraiogisls. The blue and white varieties alternate 
with each other, generally, in thin beds. The Laas en- 
doses ammonites land ereat variety of sea shells ; and is 
remarkable for containms the remains of crocodiles at 
Lyme in Porsetshire* Its geological situation is under 
the Oolite, near Bath, and above the red'mvl, as in 
some parts of Somersetshire* it oci^ in spheroidal 
masses in the Uue day of the Isle of Sheppey, and of 
Higbgate Hill, &c. When burnt, ii foims a cement, 
which has the property of setting very stroogly under 
water, and for this reason was used in constructing the 
Edystone Lighthouse. 

Lias has of late been employed in a manner iR^cfa 
merits notice, as bein^ a branch of the curious and im- 
portant art of multiplying conies of drawings or of pen- 
manship. A drawing is made on prepared paper wrth a 
peculiar ink. A slab of Lias, perhaps an inch thick, is 
then heated, the drawing is placed upon it, &nd both 
aie Mssed through a rolling press. The paper is afjter- 
War£ wetted, and washed from off the stone ; but \i^ 
hki being of a gummy or glutinous quality, becomes m 
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ptrt absorbed b^ tlit stonei and remains. It is then 
readj for the pnoter^ Previously to the talung of eadb 
impression, fresh ink is added ; but tbe stone is first 
vetted with a sponge, in order to prevent tbe ink, vibicb 
is said considerably to resemble printer's ink, and to be 
put on with a ball similar to that used bjr letter-press 
printers, from adherinj; to it : the consenaence is, that 
It adheres only to the mk absorbed bj tlie stone from 
tbe paper on ivhicb the drawing was originally made : 
paper b then placed on the stone, and both are passed 
through a rolling press as before. This art has been 
practiced in Germany with great success, Uiougb, it b 
said, net precisely in tbe same manner; tbe practice 
there, beini;, to make the drawing upon tbe slone, with 
a prepared ud^ whence it may correctly be termed the 
JjUkographic Art^ ; the Lias of that country, is particu* 
laity adapted to it ;^ some beautiful qiecimens of this 
art may be seen in this country. It is also said tihat 
copies of military drawings and orders were multiplied 
hj this means, to a very large amount, at tbe head* 
quarters of the armies lately employed on the continent 
An artificial eon^position is sometimes used instead of 
the Lfias. 

APATITE. PBOSTHATB 01* LIVE. 

Apatite is both harder and heavier than the carbonate 
or flujate of lime. It occurs massive, and crystallized in 
the six-sided prisms, (which is the form of pi^mitive 
crystals), varioiifily' termioated. The crystals in my 
possession, exhibit 2? varieties of form, which are ex* 
tremely beautiAil, and were principally brought from 
Cornwall. ' The Apatite is white, or of various shades 
ofgre^n, blu,e,red| or yellow, but not brilliant: its spe- 
cific gravity is about 3. and it is composed of 53.73 of 
.lime, and 46.^ of, phosphoric acid. 

1 The crystallized is chiefly met with in the veins of 
primitive mountains, especially in thos^ coi^taining tin ; 
and it accompanies quartz, fluate of lime, sulphate of 

^ ,\j^ffi**^*^AnAtht tiai been fyaad in teiB inaiXb, at Gitetiwi<lL.OitT 
•I Hew York. r7«w».; 
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barytes, felspar, wolfram^ tzc. It is thus found in the 
mines of Saxony and Bohemia. It occurs in St Go- 
Ihard in a chlorite rock, with adularia and mica: at 
Stenna-Gwyn in Cornwall, in yellowish or greenish talc : 
near Nantes in France, it is met with in granite : and 
in mount St. Michael in Cornwall, in the fissures of 
granite, accompanied by oxide of tin and topazes. 

The Apatite is commonly phosphorescent by heat, 
and it was remarkable that the prisms of such crystals 
as are not phosphorescent are terminated by six-sided 
pyramids, like crystals of quartz, but are less acute ; 
tne others are terminated by planes ; and it is also re-* 
markable that those which are not phosphorescent, have 
only been found in Folcanic products : m those of Vesu« 
vius, they accompany the idocrase ; they are found at 
Cap de Gate in Spain, in a cellular stone, resembling 
lava. These crystals were heretofore termed Chrysp-- 
lites ; they are of an orange brown, or asparagus green ; 
whence they are sometimes called •Asparagus-stone. 

Massive phosphate of lime is of a granular, fibrous, or 
earthy texture, and sometimes encloses a small portion 
of carbonate of lime. The fibrous variety is found at 
Schlackenwald in Bohemia, in radiated masses in tin 
veins : in the same veins also occur round masses, which 
are granular, sometimes even compact, and are phos- 
phorescent by heat. Near Truxillo in Spain, this latter 
variety forms entire hills, traversed by t^ds of quartz^ 
It consists principally of lime and phosphoric acid^ but 
also contains small portions of fluoric acid, silex, oxide 
of iron, and water. 

FLUOB. FLUATE OF LIME.^ 

Fluor is found both massive and crystallized ; the lat- 
ter has a perfectly lamellar structure, and may be 
cleaved with ^reat ease into thi^ form of the regular oc- 
tohedron, which is that of the primitive crystal. The 
crystals are found passing into th^ cube, the acute rhom- 

* Fluats of Zpiu»^mJplu9t6 of Lime has been fotmd in Nei^Hampllure « 
Maflachuiett8» Vermont, New- York, New-Jerfey, Maryland, Vii^gin^ 
and Miflouri, mofily in fixtaU fieceB, femetii^^ loo&i and fometioics at*^ 

K 
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bold, the dodecahedron with rfaomboidal planes, and 
the regalar tetrahedron : those, in my possession, exhi- 
bit 46 varieties of form, which are extremely interest- 
ing. The colour of Fluor varies from the perfectly 
white and transparent, through various shades of blue, 
green, red, yellow, and purple, almost to black : when 
pounded, and thrown on a live coal, Fluor gi?es out a 
phosphoric light ; when thrown, in mass, into the fire, it 
decrepitates and flies. It is harder than calcareous spar ; 
its specific gravity is about 3 ; and it is composed of 
67.7il of lime, and 32.25 of iBuoric acid, according to 
Klaproth ; — a variety analyzed by Scheele afforded 27 
per cent of water. 

The varied colours of Fluor formerly gave rise to the 
now exploded names of false sapphire, false emerald, 
fake amethyst, false ruby, and false topaz. 

Crystallized Fluor is found at Moot Blanc and St. 
Gothard ; in Saxony, Germany, and in many other 
countries, it occurs in veins in primitive mountains ; 
and accompanies oxide of tin, mica, apatite, and quartz, 
in Cornwall, and at Zinnwald in Bohemia. It occurs in 
argillaceous schistus in Cumberland and Durham, with 
iron ore, quartz, calcareous spar, and sulphate of bar}-- 
tes : in Derbyshii'e in secondary limestone, with the 
last-mentioned substances, together with clay and bitu- 
men : in limestone with galena at Beeralston in Devon- 
shire : it also occurs in Aberdeenshire and in Shetland. 

In the Odin mine, near Castleton in Derbyshire, 
Fluor is found in veins, in detached masse^ from three 
inches to a foot in thickness ; their structure is diver- 
gent, and their colours, as grey^ yellow, blue, brown, 
are generally disposed in concentric bands : of this va- 
riety, called blue John by the miner, are made beautiful 
vases, obelisks, &c. by Mawe &; Co. of Derby. Fluor 
is no where else found adapted to these purposes. 

Compact Fluor is hartler than common Fluor, and is 
sometimes of a granular texture ; in general, it is tran< 
slucent only on the edges : when placed on a live coal, 
it mostly gives out a green light : some specimens in m^ 
possession from Pednandrae mine in ComwaU, exhibit 
lights of various shades of green, blae^ violet, and red« 
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Chlorophane is esteemed to be a variety of compact 
fluor ; of which it has not perfectly the aspect. It is 
usually of a pale violet colour, and translucent. It does 
not fly in the fire, but gives out a phosphorescent light of 
a most beautiful emerald green colour ; a specimen in 
my possession, from Pednandrae, gives out this light 
when placed in the flame of a candle ; but Pallas men- 
tions a specimen from Siberia, of a pale violet colour, 
which gave a white light merely by the beat of the 
hand ; by the heat of boiling water, a green light | and 
when placed on a live coal, a brilliant emerald light, 
that might be discerned from a long distance. 

Fluate of lime is commonly found in veins ; some* 
times in beds, but not of considerable extent ^ it never 
forms mountains, and is less abundant in nature than sul- 
phate of lime, and very much less than carbonate of 
lime. The variety termed Chlorophane only has been 
found entering into their composition of primitive rocks : 
it occurs in granite in Siberia. Fluate of lime some* 
times fills veins almost entirely. 

Fluate of lime is principally used in the reduction of 
metalliferous ores, as a flux ; whence its name. The 
fluoric acid has been used for etching on glass, in the 
same manner as nitric acid is used upon copper. From 
glass plates thus engraved, a considerable number of im* 
pressions have sometimes been taken, by great care» 

ANHYDROUS GYPSUM. 

It is sometimes found in eight-sided prisms, but more 
often massive ; it is lamellar, and may be cleaved into 
the form of a right rectangular prism, which therefore 
is the primitive focm. Its coloui's are milk white, rose, 
violet, or bluish ; it is semi-transparent, with a double re- 
fraction, and is harder than common gypsum ; it scratches 
calcareous spar. When pure it consists of 40 per cent, of 
lime, and 60 of sulphuric acid ; it is sometimes called 
the Anhydrite^ in reference to its being without water. 
Occasionally it yields a variable proportion of muriate of 
doda, which has occasioned its obtaining also the name 
Muriacite. The former has only been found in the salt 
mines of Bex in the Canton of Berne in Switzerland f 
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the latter only in those of HiUe in the Tyrol ; but in 
fibrous, or globular massesi or in ramose eontortione 
fPterret de ^^^VP^) it is found m .some of the mines of 
Saxony and of Derbyshire. 

Anhydrous gypsum, affording by analysis 8 per cent, 
of silex, and haFing the compact texture of certain varie< 
ties of marble, is found at Vulpino in Italy. It is of a 
greyish white colour, with bluish grey veins, and is trans- 
lucent on the edges. At Milan it is employed for ta- 
bles and chimney-pieces, under the name of Marbre 
Bardiglio di Bergamo. 

QJFSXm.* SELKNITC. SULPHATE OF LIME. 

This mineral is found crystallised, fibrous, massive, 
and earthy.' The crystallized is generally csJled Sele- 
nite ; the amorphous and earthy, Gypsum : but these 
terms tfre sometimes used indiscriminately. The pri* 
mitive form of its crystak, of which Haliy has noticed 5 
varieties, is a rhomboidal prism, of 113^ 8' and 66^ 52' 
terminated by oblique angled parallelograms, into which 

* Gi^simmmOjf£van it found abandantly in the counties of Madifen, 
Onon&ga and Cayuga in New- York, in the neighbourhood of the Salt 
Springs of Montezuma and Salina. It is frequently lamellar or tabular ; 
▼cry tranil|>arent and beautiful :— ^en it is amorphous and maffive; in 
other places it is ahnoft black, but becomes white by a continued red-heat^ 
5ometmies again It is mixed with a dark argillaceous ftuff refinnbling 
dried mud. 

Fine Gypfum of Onondaga, was found on analysis to contain in one 
hundred grains, %i of water, 31 of lime and 47 of fulphuric acid. (Wav 
4tn in Mtd, Jtip, FoL 13. ^, 77.) 

At the cataract of Niagara gypfum is found in the fetid limeftooe* 
evidently produced by the decompofition of pyrites. Here the newly 
formed Sulphuric add combines witn the lime and difchargea the carbonic 
add and hydrogeoe.— >When picked up at the foot of the falls, in loofc 
and white lumps, it has been called ** petrified foam.** 

From the bay of Fundy in Nova-Scotia, it is brought to us, in a great 
variety of forms, tabular, massive, in ftellated or globular cryftals, &c I 
bave tpedmens of beautiful fibrous gypfum from Labrador. 

Ten-fided cryftals have been brought me from the State of Ohio, where 
they are fiud to lie loo(e in an argillaceous foiL 

V JLoofe pieces, of a fine quality, though finall, have been di&overed in St. 
mary*s county, M^l^d. 

The employment of gfypfum as a manure, has been an4 continues to be 
a practice of the utmoft moment to the agriculture and produce of all the ' 
ifltert^cbuntry. It has not been found as yet, to aniwcr fo good a pur-t 
foto ikmg the fca eoaft, or in the neighbourhood of fait- water. 
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tbe crystak may with care be reduced bv fracture ; tfi^ 
natural joints are very visible : the crystals are generally 
transparent, with a shining pearly lustre ; and are of va« 
rious shades of white, yellow, grey, broWn, red, or violet 
colour : sulphate of lipae may readily be distinguished' 
from carbonate of Hme ; it is much softer, and yields 
easily to the nail : its specific gravity is about 2, i^d it 
is composed of 32.7 per cent, of lime, 46.3 of scdpburia 
acid, aud 21 of water. 

Crystallized Selenite is found at Alston in Cumber* 
land, aod in great abundance at Shotover bSI in Oxford^' 
shire. Selenite is most commonly met with dis- 
seminated in argillaceous deposites ; not often in veins : 
but it is said to have been met with in a vein of yellow 
copper ore, traversing a primitive mountain, near Nusol 
in Hungary : in a lead vein in Bohemia ; and in the sil« 
ver mine of Sein^nofske in the middle of the Altaic^ 
mountains in Siberia. 

It occurs in remarkably long slender fibres, which are 
generally associated and curved (Plumose Gypsum) ; it 
is found in Derbyshire, and in some of the mines of the 
Hartz and of Iiungary. At Matlock in Derbyshirei 
Gypsum occurs also in straight fibres of great brilliancy^ 
of which the cross fracture is lamellar^ and of remarka- 
ble lustre. 

When massive^ sulphate of lime is termed alahasierr 
but is readily distinguished from that variety of carbo-^ 
nate of lime which has obtsaned the same name; t^be 
former yields to the nail, the latter does not. It is either 
granular or compact ; the granular is composed of little 
lamellar masses, intersecting each other in ever^ direc* 
tion ; the compact has a lamellar structure, and is found 
in the form of stalactites, at Mont Cenis, and other pla« 
ces. 

Granular massive gypsum is found nverlaying the most 
tecent of the primitive rocks, and sometjmes, it is said^ 
is enclosed by them : its colour is mostly white ; and it 
has been found mingled with mica» felspar^ and serpen-^ 
tine, in Siberia ; but encloses neither argillaceous mat»> 
ter nor organic remains : it seems therefore to have some 
cliiim for l>eing considered as a primitive rock. In tbf 
Levantine valley near St. Gotbard, it «couf& bilMear 



tl4 CtSMBVTART IVTRODTOTIOIT 

two beds of gneisSy and also at Bellinzina in the Alps : 
cranalar gypsum also occofb near Mont Cenisi and at 
H outier near Mont Blanc. 

Gyp^m is also found accompanying carbonate of 
limci and abundantly overlaying the rock salt depositee: 
it covers transition rocks in Scotland. 
. A posterior formation of g;fpsum9 for there appears to 
be at least three formations, is found io horizontal beds^ 
and is more intermiogled with marl, and frequently en- 
closes oreanic remains both of plants and animals, some- 
times of birds, as surrounding raris, and in other places 
in France. 

Earthy Gyp$um has very much the appearance of 
chalk, but is of a looser texture. It occurs near Zella 
and (Epitz in Saxony, and is employed as a manure. — 
It is constantly deposited by water in the crevices of 
gypseous mountains. 

it also occurs in efflorescences, or in round fibrous 
masses, sometimes in stalactites, in the lavas of the Isle 
of Bourbon, and of Solfatera. 

Gypsum is diffused through the water of almost every 
spring, to which it eives (in common with other earthy 
salts) the property of hardness, as it is usually termed. 

Gypsum sometimes forms hills. It abounds in Switzer- 
land, Italy, the Tyrol, in Bavaria, Thuringia> Poland^ 
Spain; and in Derbyshire, Yorkshire, and Nottingham- 
diire in England; and in Pennsylvania in North Ame- 
rica. 

The uses of Gypsum are very extensive ; the variety 
tailed alabaster is emplo ved by the architect, for columns 
and other ornaments, being more easily worked than 
marble ; it is also turned by the lathe into cups, basins, 
vases and other similar articles. The manufacture, of 
these articles in gypsum is carried on by Brown and Co. of 
Derby, to a considerable extent. Alabaster is found 
in the neigbbqurhood, both white, and with veins of 
a reddish brown colour. The large columns emplo3red 
in the building of the elegant mansion called Kedleston 
Hall urtiich IS in Derbyshire, are of the variegated 
alabaster of that county. When sulphate of lime or 
igrpsum^ is subjected Io a certain heat, it loses what 
tfl termed its water of crystallization, and is converged 
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into fine ^ovfderctdled plaster of parts ; the uses of vrfiicb, 
vrhen beaten up with water into a paste, for taking casts 
of gems and statues, are well known. In some coun- 
tries, especially in North Amejrica, it is largely employ- 
ed as a manure. 

GLAUBERITE. 

This singular and rare mineral has only been found at 
Ocagna, in New Castile in Spain, disseminated in rock 
salt. It occurs crystallized, in the form of an oblique 
prism, whose alternate angles are 104'' 30' and 75^ 30', 
and whose lateral planes are transversely striated, but 
the terminal planes, which are of a rhombic form, are 
smooth and brilliant; its colour is reddish yellow or 
grey ; it is transparent, and less hard than calcareous 
spar, but harder than gypsum : its spec, gravity is 2.7. 
and it is composed 49 per cent, of sulphate of lime and 
51 of sulphate of soda. It therefore contains no water 
of crystallization ; when immersed in water, it becomes 
opake* 

NITRATE OF LIME.* 

Nitrate of Lime is rare as a natural production ; be- 
ing only found in silky efflorescences on old walls ; in ca- 
verns, or on calcareous rocks, in the neigbourhood of 
decayed vegetable matter ; and in some mmertd waters. 
Its taste is bitter and disagreeable ; when prepared arti- 
ficially, it is obtained in six-i^ded prisms, terminated by 
six-sided pyramids. 

* Nitrate of £/Ww— In the States of Vir|;iiua and Kentudcy there are 
Ilme-ftone caves of great extent, abounding in a faltpetrous earth. This, 
on being Uiiviated with potash, forms excellent (alt-petre. The remain- 
ing earth carried back to the caves, is capable of being^ impregnated anew 
with the acid. And the quantity of the calcareous nitrate is so great, in 
thefe nnmerotts and vail hme-ftone caverns, that there is no ready means 
cf calculating the extent to which ialt-petre may be pr^ared. In time of 
war, it it enoueh for all the home comumption and more. Daring the 
)Suc cont^ wim Great Britain, the ialt-petre of Kentucky was bmght 
abundantly to Mcv Yock, finrth^PowdaMiUt. Su Mfd Jttt^. Foi. ^ 
^86— 88. 
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DATHOLITE. 



This rare mineral has only been found at Arendahl in 
Norway ; of its geological situation nothing is known, but 
some specimens have been accompanied by greenish 
talc. The Datholite is greybh-white and translucent ; 
it has been found only in ten-sided prisms, of which the 
primitive form is, according to HaU^, a rhomboidal 

Efism of 109*. 28' and 70* 32'. termmat^d by rhom- 
oidal planes. The analyses of this mineral differ a 
little ; according to Vauquelin, it is composed of 34 of 
lime, 21.67 of boracic acid, 37.66 of silex, and 5.5 of 
water. 

A variety of this substance called the Botryolite, 
which is also found at Arendahl, occurs in concentric 
layers composed of very slender fibres } it consists of 
39.5 of lime, 13.5 of boracic acid, 36 of silex, 6.5 of 
water, and 1 of oxide of iron. 

rUARMACOLltE. 

The Pharmacolite is found in minute fibrous, or aci- 
cular crystals, of a white, grey, yellowish, or purplish 
colour; these crystals are aggregated into globular 
masses, or dissemmated on the sides of a vien. 

It is extremely rare ; having only been found at two 
places : at Wittichen, near Furstemberg in Germany^ 
It is disseminated on silky or roundish masses on granite^ 
in a vein containing cobalt, barytes, and sulphate of lime. 

Its purple colour is attributed to cobalt. At St Marie 
aux Mines, in the Vosges, it is found perfectly white z 
its specific gravity is 2.6, and it consists of 25 per cent.^ 
of lime, 50.54 of arsenic acidi and 24*46 of water* 
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MAGNESIA. 

> 

Magnesia is a light earth of a perfect whiteness, and is 
absohitely insipid ; it is infusible except by voltaic elec- 
tricity. It consists of oxygen united with a base Mag' 
nesiuniy which is but imperfectly known, but which is 
considered to be a metal, and is of the sanoe whiteness 
and lustre as the bases of some of the other earths. 

Berzelius states maguesia to consist of about 38 per 
cent* of oxygen, and 62 of magnesium. 

Magnesia is not, like Silex and Alumine, found ia 
very large quantity, either nearly pure, or entering, in 
very great proportion, into the composition of numerous 
and abundant earthy substances : it is found in about 
thirty, in different proportions ; but in most of these, 
magnesia is not the prevailing ingredient, though in 
several it exceeds 25 per cent. It is involved in a few 
metalliferous minerals in small quantity; It occurs 
combined with the carbonic, sulphuric, and boracic 
acids ; but is found in the greatest purity in the mioeial 
fvhicb is termed native magnesia. 

NATIVE MAGNESIA.^ 

This rare mineral has been found only at Hoboken 
.in New Jersey, in veins from a few lines to a few inches 
thick, traversing serpentine in every direction. Its 

* Native Mamtefta^-^\ had this mineral in my polfeffion for fereral year^ 
without knowing what it was. Nor could I l^n from any of my mine* 
x^ogical friends what opinion onght to be formed of it But we judged by 
external characters only. Dr. firuce at length undertook a chemical analy- 
sis of the mineral ; and proved it to be a native magnefia, or a combina- 
tion in which 70 parts of magnefia were combined with 30 parts of water. 
It is defcribed by him in his American Mineraloffical Journal 
thus : colour white paUing into greeniih white ; luftre pearly ; ftructure 
foliated ; the folia or leaves frequently havinfi^ a radiated poTttion ; the 
leaves when ieparate, tranfparent ; in the mau femitranfparent ; the fur- 
face after ezpolure to the weather, becoming opake ; fomewhat elaftic ; 
adheres ilightlv to the tongue ; foft ; powder, pure white ; fpedfic gra- 
viCT 3.13 ; before the blowpipe becomes opake and friable, and lofes 
wci|^ ; foluble in fulplmric, mtric, and muriatic adds. Found at Hobo* 
ken on the weft bank of the Hudfon, oppofite New York, in veins of Ier« 
pendne. Thefe veins vary in breadth from a few lines to two tnd&e% and 
traverfiB the rock in all direaioDS. It alio contains filez and iron. 



118 ELEMENTAIIT INTUODUCTION 

colour is white, or greenish white, with a pearly lustre« 
It occurs in lamiose, which have a laminated texture, 
and are frequently disposed in a radiated position. It is 
semitransparent, but becomes opake by exposure ; is 
somewhat elastic, adheres slightly to the tongue, and is 
soft : its specific gravity is 2.13. and4rom the analj^sis of 
Dr. Bruce, it appears to consist of magnesia 70^ and of 
water 30 per cent. 

A variety analyzed by Vauquelin, yielded 2 per cent, 
of silex, and 2} of iron. 

CHRYSOLITE. 

The Chrysolite occurs in angular, or in somewhat 
rounded masses, or crystallized, usually in compressed 
ei^ht sided prisms, which are variously terminated ; their 
primitive form, . according to Haily, id a right prism 
with rectangular bases The colour of the chrysolite is 
yellow, sometimes mixed with green or brown; it is 
transparent,. and possesses double refraction ; it scratches 
glass : its specific gravity is 3.4 ; and it consists of 50.5 
per cent of magnesia, 38 of silex, and 9.5 of oxide of 
iron. 

It is found near Schelkowitz in Bohemia, and at Jur- 
nau, in the Circle of Bunzlau; in serpentine, at Leats- 
chau in Hungary ; in the river St, Denis, at the foot of 
the volcano of the isle of Bourbon ; and in the debris of 
the volcano of Bolsano. The chrystolite of commerce is 
brought from the Levant; it is in little masses which 
appeal to be rounded by attrition ; but nothing is known 
of its geological situation. 

The Oltvin is considered to be a variety of the chry- 
solite, though it differs in respect of analysis; the pro- 
portions of silex and alumine contained in it being near- 
ly reversed, and it contains a trace of lime : its external 
characters agree in many respects with those of the chr)'- 
solite, but it is never found crystallized; both are by some 
considered to be of volcanic origin ; but the correcmess 
of this opinion, in respect to both of them, may, from 
their occasional geological situation, be doubted. The 
olivin is chiefly found in little semi-transparent masses, 
which, sometimes, from their being in a state of decom- 
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position, have an irrjdescent and somewhat metallic lus- 
tre ; it is found principally in basalts and lavas. 
^ It occurs in basalt near the village of Colombier in the 
Vivarais ; in the basalt of Bohemia ; of Kalkberg in 
Russia ; of Hungary ; and in masses of considerable size 
in that of Unkel on the banks of the Rhine, near Co- 
logne. It is also found in the same kind of rock at Tees- 
dale in Durham ; in the county of Donegal in Ireland : 
near Arthur's Seat, Edinburgh, and in the isle of Rum. 
It is found in the lavas of Etna, and of Piperino near 
Rome. 

The semi-transparent yellowish substance enclosed in 
the mass of native iron found in Siberia by Professor 
Pallas, is generally considered to be a variety of olivin. 
It consists, according to Kiaproth, of 41 per cent, of si- 
lex, 38.5 of magn^sia^ and 18.5 of iron. 

SERPENTINE.* 

serpentine is always found massive ; it is translucent 
at the edges, somewhat unctuous to the touch, and in 
general, yields easily to the knife. Serpentine varies 
exceedingly in respect of colour ; which, generally speak- 
ing, is green of various shades, or bluish green, yellowish, 
or reddish: sometimes its colour is uniform ; more of* 

* 5rr/!«»//«^.^— Detached pieces of Serpentine, arc found fcattered 
through the alluvial bails of New* York city. Some of them arc beautifully 
coloured. The colours vary from deep green to cream coloured and 
whitiih. I have pieces that prefent the appears^nce of vegetable forms 
in painting, und are in reality a kind of landscape-ftbne. 

The promontory of Hoboken confifts chiefly of fo^ntiue is a maflive 
form. It is cracked through in all directions with veins and fiiTures. Be- 
iides the two forms 4>f magnefia herein mentioned, thofe veips Contain 
aabeftos, «f a ihining luftre. It is greenish and cryflallized, but the 
crvftals generally crofs the vein obliquely and not at right- angles.— • 
This serpentine alfo embraces a white mineral, of coni>iderable hardnefs* 
whofe furiace is frequently covered with minute cryftals. This has been 
coniidered as a variety of tremoHte. 

Serpentine admitting a neat polish has been brought from Rhode* 
liland. ^ 

Some of the huge rocks of ftellated afbeftos, in New- York city, run 
into feipentine. For many years fuch a mals has been lying in Cherry- 
Street near Clinton Street. Though the radiations of crySalt are very 
plain, the material neverthelefs yields eafily f the ikw, and can be made 
mto ilabs like snarUc It is greenifh and variegated with whiqah deuds. 
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teiH it 19 spotted or veined with Tarious colours ;, when 
thus variegated, it is considered to be less pure and of 
more recent formation, that when of one colour : the 
latter consists of 37.24 of magnesia^ 32 of silex, 10.2 
lime, 0.5 of alumine, 0.6 of iron, and 14 of water. 

The more ancient serpentine is ranked among primi- 
tive rocks : it accompanies, is mixed with, or alternates 
with, primitive eraoular limestone, resting upon gneiss, 
or micaceous schistus, hence it has been called rrimi^ 
tine serpentine ; by- some JSToble serpentine. It occurs 
in horizontal beds on the summit of Mont Rosa ; the 
greatest elevation at which it has been observed. The 
more recent formation, sometimes called Common ser- 
pentine, is considered to be a transition rock; it often 
encloses steatite, talc, asbestus, cbIorite,^mica, garnet, 
magnetic iron, be. ; but it rarely includes metalliferous 
veins or beds. In tbe large serpentine tract of Corn- 
wall, native copper has been found disseminated. 

Serpentine occurs on the side of the Alps towards 
Genoa ; as Zceblitz in Saxony ; in Bohemia and Hun- 
gary ; at Dobschau in Transylvania ; at Zillertbal in the 
Tyrol ; in the Milanese ; in Piedmont, alternating with 
beds of magnetic iron ; in Spain and France. In a 
word, serpentine, though less abundant than many other . 
rocks, is met with in most mountain chains. Primitive 
serpentine of uncommon beauty is found at Portsoy in 
Scotland; that of Cornwall is considered to be of more 
recent formation. 

It is fashioned hy the lathe into vases for ornamental 
purposes at Zoeblitz in Saxony, and at Bareuth ; it is 
also made into chimney pieces, which are very beau- 
tiful. 

Steatite and Potstone are considered by mineralogists 
to be nearly allied to serpentine. 

CAKBONATB OF filAGNESIA*^ MAGNBSITE. 

Carbonate of Magnesia was heretofore considered as 

'*' The native carbooate of Ma^^nefia hat been difcoTeced alio at Hobo« 
K^, in the crcTices of the ieipentiDe rock, which contains the native mag', 
aefia, hy Mr. J. Pierce^ Tbe ^edmcBB exhibited to die JbTceimi of Nattr> 
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pare Notice nagoesb, util^ by aaftljeiSi the oresa&ee 
of.carbonic acid was detected : it has ne?erthewa8 been 
asserted of some varietfes of this min^al, particularly 
that of CastellatnoDtet that when first brought from the 
quarry or mine, it contains no carbonic acid, which af- 
terwards it absorbs from the atmosphere. It is usttaHy. 
found inj large masses, (which are sometimes cellul- 
lar, and soft enoa|;h to yield to the nail, which occa- 
sionally gires a polish by passing over it ; but internally, 
it is sometimes harder than calcareous spar : it adheres to 
the tongue. 

The carbonate of magnesia of Roubschitz in Moravia, 
is found in a serpentine rock, accompanied by meers« 
chaum* It isopake, tender, and of a yellowish grey 
colour, spotted with black. It consists of equal parts of 
magnesia and carbonic acid. 

It also occurs in serpentine, in veins or beds near 
Piedmont : that of Baoaissero, is accompanied by Hy- 
dropbane, and contains 15 of silex, and 3 of sulphate of 
lime : that of Castellamonte consists of magnesia, car- 
bonic acid, silex and water. Both these varieties are 
employed in the porcelain manufactory at Piedmont 

SULPHATE OP MAGNESIA.* 

Sulphate of Masnesia occasionally occurs in the natu- 
ral state, in the form of fine capillary crjrstals, on the 
surface of decomposing schistus, or of gypsum^ or of 
the soil, and often in coal pits. It has been observed 
in the quicksilver mines of Idria ; on the surface of gyp* 
sum in the quarries of Piedmont, and of Mont-martre 
near Paris ; on the surface of the soil in many lar^e 
tracts of Andalusia in Spain, after floods ; and in the 
foundation and lower walls of most of the houses in Ma- 
drid, it issues in efflorescences from the mortar, arising 
from its decomposition, and therefore to the injury of 

nl Hiik>r7, are white, powdery, and in eitemal appearance Wf mnch 
like the common ms^nefia of the (hops. The ^antitf found is iinaU, 
and particles of grit £em to be scattend through it. 

* Sulpbatt 0f Jlfara^tf.— •From a fample or two I have feen, oatife 
^fom rait tens to be a production of lome of the caverDs in Weft^ra 
vunaiab 

L 
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ttekoUiiig. Sfanilar efibcii «e oocarioiwlly to be no* 
ticed in tbs coontry. 

Solpbale of Mmgnosia is dso «ii h^redient of certaiD 
siUiie miags. It wis first discoTered in the mineral wa- 
ter of fiptom in Sony, in 1675, from which it is extract- 
ed bY boiUngi and consttntes that substance which in 
medicine is called Epsom Sedts. It has been since dis- 
covered in the mineral water of Sedlitz and of Egra in 
Bohemia. At the salt-woifa of Portsmouth and Lj- 
mington, it is obtained from what is termed the bittern 
•of sea-water ; which is the residue, after all the muriate 
^f soda, or common salt, has been extracted. The 
mode of pre(iariog it is not generally known. 

The n^ar form of the crystals of this salt, is a four- 
nded prnm, terminated at each end, by a two or four- 
sided pyramid : its primitive crystal is a fou^sided rec- 
tauular prism* The crystals show a douUe refraction. 

Epsom salts contain 19 parts of magnesia, 33 of sul- 
phuric acid) and 48 of water* 

BORiCITE. BORATE OF MAGlfESlA. 

The Boracite has only been found in the mountain of 
KaHcberg in the Duchy of Brunswick ; where it occurs 
in small crystals imbedded in compact of sulphate of 
lime. These crystals are sometimes transparent, some- 
times opake, and are hard enough tp give sparks with 
the steel. Their primitive form is the cube, which is not 
often found perfect ; the edges and andes being mostly 
replaced by the planes of certain modifications to which 
it IS subject, ana which are not common to other mine- 
rals ; four of the angles constantly present a greater num- 
ber of faces, than the other four. The crystals become 
electric by the application of heat; manifesting the 
vitreous electricity on the angles which present the 
nreatest number of planes, and resinous electricity on 
the othera^ The Boracite consists of about 83 parts of 
the boracie acid, and 17 of masiesia: when translu- 
cent or opakei it contains a prop^ion of carbonate^of 
lime. 
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ZIRCON* 



ZmcoN, when pure, is white, rough to the to\icb, iir- 
sipid, and insoluble in water ; and is about 4 times itd 
weight. Like the other earths, it is infusible, except 
by Uie powerful action of voltaic electricity ; by the as- 
sistance of which it has been ascertained that Zircon is 
a com{)ound, consisting of oxygen united with a base 
Zirconium ; the nature of which is unknown. The pro- 
portions in which oxygen and zirconium enter into the 
composition of Zircon, have not been determined. 

It is very sparingly found ; and then only entering into 
the composition of three substances, together with siiex 
and oxioe of iron ; and in one instance with a small por- 
tion of oxide of titanium : it has not been detected as a 
component part of any rock. 

Zircon has not been put to any use. *" 

The three minerals which are principally composed 
of Zircon, viz. the hyacinth, the Jargoon, and the zir- 
conite, all occur crystallized. The form of their primi- 
tive crystal is an obtuse octohedron, but their crystals 
commonly have twelve planes^ four of which are six* 
sided, and are the consequence of the replacement of 
the lateral solid angles of the primitive crystal, causing 
each of its four terminal planes to assume a rhombip 
form, instead of the triangular, as in the primitive crys>» 
tah The crystals of these sufbstances, of which I pos- 
sess about 45 varieties, resemble, in a remarkable de- 
gree, those of the oxide of tin, which also have for their 
primitive crystal a flat octohedron : they are doubly re- 
fractive, when translucent, and somewhat harder than: 
quartz, and their specific gravity exceeds 4. These sub^ 
stances are infusible, but sometimes lose their colour b^ 
exposure to beat 

Zir/Md— This mifieral U reported to have beeo difcovered axnoDfl^ tHe 
w i B iili tc aad vmtMtm rocln. In variottt pboot $ fudl •» die vkinity of 
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BTACUfTH* 

The Byacintb is of Tarioiis shades of red, p^og into 
oriD^ red : it is tnnspareot or tnnsliiceDt : its struc- 
ture 18 lamellar^ which is readilj disco?efed in one direc- 
tion* 

The bjacinthi as weH as the two following substances, 
are considered to belong to primitive countries. The 
byacmth, in the form of its primitive crystal, has been 
found among the corundum of the East Indies ; but is 
commonly found in the beds of rivers or of brooks. It 
occurs in the brook Ezpailly, in Auvergne in France, in 
a sand that is considered to be of volcanic origin ; and is 
also met with in a sand of the same description in the 
territory of Vicenza, near Pisa in Italy, and in Ceylon : 
it b also found at Scbelkowitz in Bohemia, and in Bra- 
zil. That of Ceylon consists of 70 per cent, of zircon^ 
25 of silex, and 0,5 of oxide of iron : that of Expail- 
ly consists of less zircon and more silez. 

JARGOON. 

The Jargoon occurs in small transparent or translu- 
cent crystals, which are considerably prismatic, and of a 
creyish, yellov^ish, brownish or reddish colour^ having 
Ireouently a smolqr tinge ; and in rounded masses, as 
well as in crystals of considerable dimension, very near- 
ly approaching their primitive form, and of a brown co- 
lour and opake : tbey seem to possess no regular struc- 
ture. This substance is usually called the J^ggon of 
Cedon : it is found in the sand of rivers in tbe middle 
of that island, and has been met with in granite, near 
Cufiel, in Dumfrieshire in Scotland. Jai^oon consists, 
acc^rdine to Vau<]uelin, of 66 per cent otzircon, 31 of 
6ileX| and 2 of oxide of iron. 

ZIBCOMITE. 

The Zireonite is of a reddirii brown colour, and nearly 
opake : it occura in crystal Tmbadded in a rock, eon- 
eisting of felspar and hornblende, at Frederkk-Schwerin 
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ill Norway ; by one analysis, it consists of 64 of sirpooy 
34 of sikx, 0.25 of oxide of iron, and 1 of titanium. . 
The yellow and smoke coloured varieties of the above 
substances are called, by the Jewellers, Jargoons, and 
are said to sometimes passed off as diamonds, when de** 
prived of their colour by heat :,the red^ or orange red, 
they call hyacinths : the commercial value of each is io^ 
ferior to that of all the oriental gems : in Norway, the 
zirconite, when cut and polished^ is employed as one of 
the habiliments of mourning. 



GLUCINE. 

Glucine obtained that name from the Greek vAiwhi 
^gnifying sweety on account of the sweet taste by which 
its salts are distinguished. When pure, glucine is a 
white powder, soft, and somewhat unctuous to the touch } 
its specific gravity is nearly 3. 

Sir H. Pavy has proved that glucine con^sts of oxy* 
gen united with a base, Glucinum, of which the nature 
is not known. It is computed that this earth is consti- 
tuted of about 30 per cent, of oxygen unked with 70 
per cent, of glucinum. 

Glucine has only been met with combined with other 
substances, and tiien only in small quantities, and in m 
very few minerals, viz. euclase, beryl, emerald, and 
gadolioite* 

EUCLASE. 

The Euclase is extremely rare; it has only be^ 
brought from Peru by one traveller ; nothing is known 
of its geological situation. It has Only been met with in 
one form, which is so complicated, that tlie crjrstals, if 
perfect, would have exhibited 78 planes ; bv cleavage, 
it may be reduced to a rffOtangular prism, which there* 
fore is esteemed to be the form of the primitive evptMk 
k 18 (^ a light green colour and transparent, and readiff 

L 2 
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•eptratfts into thin Immiiis ; but is bard enough to scratch 
i;lt88| and possesses double refraction. It has not been 
analyzed with accuracy ; by analysis of 36 graf ns, it 
yielded about 14 per cent, of glucinci 35 of silex, 18 
of alumine, and 2 of oxide of iron ; Vauquelin coDaider- 
ed the jpreatest part of the remainder to be water of crys* 
tallizatioo. 

BCRTL.* AqUAMABIKE. 

The Beryl is of various shades of yellow, green, and 
4rfae ; its most common form is the hexabedral prism, 
^itMj commonly is deeply striated longitudinally : it is 
double refractive in a slight degree, but only when held 
in particular directions. It occurs in crystals of vari- 
ous sizes^ they have been met with a foot or more in 
length, and 4 inches in diameter, and nearly transpa- 
tent. According to Vauquelin, the Beryl consists of 14 
per cent, of elucine, 68 of sUex, 15 of alumine, 2 of 
nme^ and 1 of oxide of iron. 

It belongs to primitive countries : it occurs in veins 
traversing granite, chiefly of the variety termed gra* 
phite : its gangue is quartz, or compact ferruginous 
day. 

It is found in the greatest abundance and purity near 
Kertcbink in Daouria, on the confines uf China, in com- 
pact ferruginous clay. It occurs in the Altaic chain ia 
Biberia ; and in Persia in a vein traversing a granite 
mountain, and is accompanied by t]uartz, topaz, and 
Crystallized felspar. It has also been found id a vein 
passing through granite near Limoges in Franoe ; and 
near Autun, in a rock chiefly consisting of felspar; in 
graphic granite in Pennsylvania. The Beryl is also 
found in Brazil, Saxony, and the isle of Elba. 

It occurs inKinloch, Kumoch and Gaimgorm in Aber- 
deenshire ; at Dundnim ia the county of Dublin ; and 

* Btryl, Oar mioeralogiitt bave dietected Beryt, in feveral difiereni 
places : tuch, amoDg ochers,^ are Bowdoinham and Topiham, in Maine ; 
Chesterfield, MaflMhufbttt ; Haddam and other places, Connecticut ^ 
aiMgCiig, New-York t banki of the Schuyikill, Pcnnfirlvaiua \ uA Mxjuy 
ipoce, in Mai^Uodt. * r -*, 
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at Loud] Brar, and Cronebane in tbe county of Wick* 
low in Irelana. 

It is usually considered as a variety of the emerald, 
but differs from it botb in hardness and composition, and 
mostly in colour. 



The form in which the emerald usually occurs, is that 
o{ a six-sided prism, which also is that of its primitive 
crystal ; it is occasionally modified at the terromations ; 
sometimes each of the six lateral edges is replaced by a 
plane. Its colour is a pure and beautiful green; it is 
somewhat harder than quartz, but not so hard as the 
beryl : it never occurs in very large crystals. Accord- 
ing to Vauquelin, it consists of 13 of glucine, 64.5 of 
silex, 16 of alumine, 1.6oflime^ and 3.25 of oxide of 
chrome ; it is supposed to be coloured by the latter sub- 
stance. 

The emeralds known to the ancients were found in 
Upper Egypt, and in the mountains of Ethiopia. The 
finest are now found in Peru. The mine of Alanta is 
exhausted ; the present mine is situated in the valley of 
Tunca, in Santa-F^^ between the mountains of New 
Grenada and Popayan : Emeralds occur there in veins, 
or in cavities, in granite. They have also been found 
in some secondary countries ; in which thev are suppos-> 
ed not to have been in their original situation. 

• Emeralds OQCVX \n fcvcral part»of the Fredonian territory* They be- 
long to the class of primitive rocks, in which they occafionally refide.— — 
Emeralds, refembling in cleameis and tranfparency tliofe of Siberia, have 
been found at Topmani, in well defined hexahedral prifms. They arc 
often contained in the coarft-grained granite ; and fometimes equal in co* 
lour the fined Peruvian trxitnX^^-^^CUaveland and Bruce.) 

Chellerfield, in Maffachufetts, furniihes them in great abundance, from 
the weight of an ounce and lefs, to fix pounds. Their figure is a hexang#^ 
lar prifm, and their diameter fometimes twelve inches. Colour, a lighc 
gttta^^nVaterbouie,) They are also found at Northampton and Go- 
ihen. — (kuta,) Haddam affords a plenty of Emeralds, some of which are 
feveral inches long ; senerally of a lighttfli green, and fometimes of an 
ftmber cdour, r^nnMi]^ topas. Ao extraordinary one, feven inches long 
hy nine inches, ci diagonal diameter, was found there.— >(M^i6«r.) "Emt* 
Takb are ibarce in MSew- York % yet the granite veins traverfing the eneiii, 
have afforded a few jQoall ones^ They have been alfo foimd at CEefter>. 
]A Pcudyhraoflk 
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The emerald b reckoned among the gems ; and when 
of a fine colour, and without flaws, is bi^y esteemed. 
The large emeralds spoken of by Tariona writers, such 
as that in tiie Abbey of Ricbenau, of the weight of 28 
pounds, and which formerly belonged to Charlemagne, 
are believed to be either green mior, or prase. The 
most magnificent specimen of genuine emerald was pre* 
sented to the church of Loretto by one of the Spanish 
kings ; it consists of a mass of white quartz, thickly im<* 
planted with emeralds, more than an inch in Hliameter^ 

OADOLiNiTS. See Index. 



YTTRIA. 

Yttria, in maoy of its properties and appearances in 
its pure state, bears considerable affinity to glucine ; it 
has the same saccharine taste, but is easily distinguished 
from it, inasmuch as it is nearly five times heavier than 
water, and by some properties discoverable only by the 
chemist. 

It has been ascertained by Sir H. Davy, that oxygen 
enters into the composition of Tttria : but the base. 
Yttrium^ with which it is combined, has not yet been 
s^cn in a separate form ; nor have the proportions in 
which oxygen and yttrium respectively enter into the 
composition of Yttria, hitherto been decided. 

In the natural state, Tttria occurs as a component part 
of a rare mineral substance called the gadolinite, which 
is brought only from Sweden, and which is so called on 
account of its having been first analyzed by the Swedish 
professor Gadolin, who named the earth Yttria, because 
the mineral in which it was discovered^ was brought 
from Ytterby in Sweden. 

Yttria has not been found enteringinto the composi- 
tion of any other mineral except the Tttrotantalite. 
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GAUOLINITE. 



Tbe Cradolinite is of a greenish or brownish bUck 
colour, and occurs massive, and crystallized, though not 
very determinately, in rhomboidal prisms. It is opake, 
slightly translucent, and hard enouch to scratch glass ; 
it generally affects the magnetic needle, and is composed 
of 54.75 of Yttria, with a trace of manganese, 21.25 of 
silex, 5.5 of glucine, 0.5 of alumine, 17.5 of oxide of 
iron, and 0.5 of water. 

It is found adherine to felspar and mica, in veins prin- 
cipally composed of the former, traversed by other veins 
composed of tbe latter substance ; and is accompanied 
by the rare mineral called Ytlrotantalite, noticed in the 
description of tbe metal Tantalium. It has been found 
only at Ytterby in Sweden^ 



BARYTES. 

Babttes, when pure, is white, has a sharp caustic 
taste, and as it possesses some of the characters of the 
alkalies, it has by some chemists been classed amoogst 
them ; others have denominated it an Alkaline Earth. 

Barytes consists of oxygen united with a base Barium^ 
with which it is united in tbe proportiun of about 10 per 
cent, of oxygen to 90 per cent, of Barium. This base 
has the appearance of a dark grey metal, which requires 
considerable force to flatten it, and has a lustre inferior 
to that of cast iron ; but it has not been obtained in 
quantity sufficient to allow of the examination of its phy- 
sical or chemical qualities : some circumstances render 
it probable that mriuo) b four or five times heavier 
than water. 

Barytes has never been found pure : it is combined 
either with tbe carbonk aoid, forming carbonate of Ai- 
rytes, or with sulphuric acid forming sulphate of Ba- 
rytes, These compounds (or, to use the term given to 
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mberab composed of eirths mineralized by acids,) these 
earthy salts may be readily distingoished from other 
earthy minerab by their superior weight ; being more 
than four times the weight of water. 

Though Baiytes is found, thus mineralized, in con- 
siderable quantity in certain countries, it is by no means 
plentifully distributed, since it has not hitherto been de- 
tected entering into the composition of any rock ; nor 
in more than one or two earthy minerals ; it is not be« 
Keyed to be common in soils. 

Bar) tes is a yiolent and certain poison* 

CAABONATK OF BARrTCS. WITHERITE. 

The carbonate of Barytes is of much less frequent 
occurence than the sulphate. It obtained the name of 
Witberite, from its bayinc been discovered by Dr,. 
Withering, who first noticed it at Anclesark in Lanca- 
shire, in a yein, with sulphuret of lead, and some of tbe 
ores of zinc, traversing a stratified mountain, composed 
of beds of sandstone, slate, and coal ; the carbonate of 
Barytes is chie6y found in the lower part of tbe vein, 
the sulphate nearer the surface : the carbonate occurs in 
this vem in slobular masses, having a radiated structure* 
It has since been found in cellular masses near Neuberg 
in Stiria, and at Scblangenbere in Siberia ; it is also 
found in a lead mine near St. Asaph in mntsbire, and 
in many places in the north of England : at Alston in 
Cumberland ; Arkendale, Welthorpe, and Duftpn in 
Durham ; Merton Fell in Westmoreland, and at Snail- 
bach mine in Shropshire. 

It is sometimes crystallized in bexahedral prisms ter- 
minated by bexahedral pyramids, and much resembles 
crystallized quartz. I'be primitive crystal is a some- 
what obtuse rhomboid of 88' 6' and 91^ 54', according 
to Haily, who describes 4 varieties to which it is sufc^ 
ject ; It is generally white and translucent, sometimes 
yellowish, or brownish white, and easily yields to the 
knife. — ^Its q>ecific gravi^ is 4.3; and it is composed of 
78 of barytes and 22 of carbonic acid.. 
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SULPHATE OF BAKTPES.* HtATT 8PAB. 

This mineral is foutid massive and crystallized : it oc* 
curs white and transparent or opake, and of Tarious 
shades of yellow, green, red and blue. Occasionally it 
resembles carbonate of limei but may readily be distin- 
guished by its superior weight, as well as by the internal 
appearance of its natural jomts, parallel to the sides of a 
right rhomboidal prism, (the form of its primitive crys* 
tan, which may mostly be seen, when held up to the 
lignt. The crystals in my possession, exhibit 1 11 varie- 
ties of form, which are extremly interesting ; the angles 
of the primitive crystal, into which it may readily be 
broken, are, according to Hauy, ]0r 32' IS'' and 78^ 
27' 47^^ but when taken by means of the reflecting goni- 
ometer by clear reflections on fractured surfaces, these 
angles afford, 101<> 42'and 78« 18' ; which I have no 
hesitation in believing, is their true value. It is, how^ 
ever, remarkable, that measurements taken by that go* 
niometer on the natural primitive planes, however bril« 
liant, neither agree with tlie measurements above quoted, 
nor with those of Hauy, nor with each other. 

Heavy spar is harder than carbonate of lime, but not 
so hard as fluate of lime ; it possesses a double refrac- 
tion when held in a particular direction : its specific gra- 
vity is 4.7 ; and it is composed of 67 of barytes^ and 33 
of sulphuric acid. 

Finely crystallized specimens are found in the mines 
of Hungary, Transjlvania, the Hartz, Saxony, Spain, 
&c. ; and in our own country, in those of Durham^ 
Westmoreland, and Cumberland : and some have lately 
been found, though in small quantity, in the United 
Mines in Cornwall. It is sdd to occur in stalactites in 
Derbyshire : it occurs in opake and compact, and some- 
times in concentric lamellae, or in fine concentric fibres, 
in the same county, and is there termed Cawk. 

* SidphaU of Baryta recdved fr«iii the Looiiiaiia lead mines; from the 
head waten of James River ; from Monocafy, near Fredericktown Mary- 
land ; from Newtown, in Suflex county, New-Jerfcy ; and from fevem 
•thcr places. 
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A Tariety bts been fouod in the mines of Saxotiy and 
of Derbyshire, in sorall while rbomboidal prisms, late- 
rtlly aggregated in columns, which hare a pearly lostre 
and are generally translucent. It is called co/tmuiar heavy 
spar, or stangenipath ; it is sometimes mistaken for car* 
Mnate of lead. 

Sulphate of Barytes is also met with of a grantdar 
texture, somewhat resembling that of statuary marble, 
from which it is at once distinguished by its greater 
weiglit : it is composed of 90 per cent, of sulphate of 
Barytes, and 10 of silex. It is found at Pegau in Stiria, 
with sulphuret of lead ; at Freyberg in baxony ; at 
Schlanjenberg in Siberia, with malachite and native 
copper. 

Another variety which occurs near Bologna in Italy, 
thence termed the Bolognian Stone^ m translucent pier 
oes of a smoke grey colour, gives out, when rubbed, a fe- 
tid smell ; which by some has been attributed to the 
presence of bitumen. 

The sulphate of Barytes is never found forming moun- 
tains, rarely in beds ; but it alternates in thin beds with 
s^athose iron at Poratsch in Hungary. Nor is it often 
found in lar^e masses : but it often occurs in considera- 
ble veins, rich in metalliferous ores^ in primitive, tran- 
sition, and flcetz mountains. It accompanies sulphuret 
of antimony in the mines of Hungary, and sulphuret of 
mercury in those of tlie Palatinate ; somet^es also zinc^ 
iron, lead, and sulphuret of copper. 

The uses of sulphate of Barytes are very limited ; it 
is sometimes used in metallurgy, to facilitate the fusion 
of certain metalliferous gan^ues. It is said that the va- 
ried called Cawk is used in the smelting of copper at 
JBirmingbam. 

HEPATITE. 

This' mineral occurs in lamellar or elobular masses, 
of a yellowish, brownish, or blackish colour, which give 
«ut a fetid odour on being rubbed or heated ; it consists 
of 85.2 of sulphate of Barnes, 6 of sulphate of lime ; 1 
of alomine, 5 of oxide of iron, and 0.5 of carboa* 
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It has been met with at'^Andrarum, anfl in the silver 
ixAne of Kongsbe|| in Norway ; at Lublin in GUicia; 
and at Buxton in Derbyshire. 



STRONTIAN. 

Strontia^^ when pure, k white, and possesses a caos^ 
tic taste : it. has a strong affinity to the alkalies. 

It consists of oxyeen uni^^ with . a base, SirohHum^ 
which mueb resembles Baibuni, being of a dark 'giey 
colour, and havrag much the i^pearabce of a metsi^ but 
has no^ mu6h lustre. « . ^ 

Stroniiaii has never been;fottnd p^re f hp^ o^Iy com- 
bined with the carbonic .er sulphuric acic], tormmg std- 
phate or carbcmat* of Slrbntiiin : and it faas-onl^ oeeii 
deflected in one or two instanced, entering into die com- 
position of eartliy substances, and then only in very 
small proportions ; and as it has not bei^ Umnd as a 
component part of any rock^ it may be said to be a rare 
earth. 

ClRBOKATfi OF STRON«*IAN. STRONTIANITC. 

It is of a ^reemsh or yellowish white, or of a green 
colour, )tnd is somewhat harder than carbonate of Ba- 
rytes ; it occurs in radiated masses, the cavities of which 
are sometimes lined wiUi acicular crystals : ahiong 
whii^, regular hexabedral prisms have sometimes been 
ob^rved. 

Its specific gmvity is 3-67 ; k consists of 69.5 of stron- 
tian, 30 of carbonic acid, and 0.5 of water. Occasion- 
ally, it v^ much resembles^^^arbonate of barytes, but it 
is not quite so heavy, andris somewhat harder. 

It was ftrst discovered at Strontian in Scotland, 
whence its name, in a vein passing thrdugh gneiss, and 
accompanied by gaJ§na, heavy spar, csJcareous spar, 
and iron pyrites : it has since beei^ found in the lead 
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loAn ; ftfid Hutnbodt discoFered in Pera, a variety which 
is White, truisluoeDt, and radiated. . 

6ULFHATE OT STRONTIAN.* CELESTING. 

This mineral is whitish or of a delica&e blue ; whence 

it obtained the name of Celestine : it occurs in opake 

masses, orfibious, or, more rarefy, crystallized ; the pri- 

mitiTO form, according to Haiiy, is a right prism of 104'' 

3fi' and 75"* 12f, with Itomboidal bases ; he has noticed 8 

varieties in the form of its crystals. It is not so heavy 

^ as carbonate of Barytes, its specific gravity being only 

* somewhat above 3 ; and it is pot quite so hard- as fluor : 

it possesses double refraction. It consists, according to 

Vauquelin, of 54 per cent, of strontian, and 46 of sul- 

^hunc acid. 

In opake spheroidal masses, it is found at Montroartre 
near Paris, oisseminated in beds oF argillaceous marl, 
separating beds of sulphate of Ilnre. .This variety con- 
tains 8 per cent, of carbonate of lime, and somewhat 
less than 1 per cent, of iron. The fibrous variety of a 
blue colour, is found in a plastic clay, at Beuvron, near 
Toul, in the department of la Meurtbe in France ; at 
Frankfort in Pennsylvania, ofa sky blue colour : and in 
Egypt. The spheroidal masses above mentiqned, as 
well as.specimens from Strontian in Scotland, occasionr 
ally present minute crystals. The best crystallized spe- 
cimens are said to be found at Noto and Mezzarain Sici- 
ly, in beds of sulphur, alternating with b^ds of ^Iphate 
of lime : it also occurs in beds of sulphur in Spain ; in 
su^h&te of lime, in the department of la Meurtbe in 
F'rance ; and in beds of fecruginous marl near Bristcf, 
sometimes finely crystallized. 

* Sulpbati ofStroHtiath The fibrous variety has been difcovered fome 
where weft of Albany^— (Z*w.)— and in one or two other places. 



ALKALINE MINERALS. 

Inciting such ds chiefly Consist of cm Alkali 
united with un Acid. 



POTASH.* . . 

It kas steady been rewarkedi m noticiog.the aUsuJies 
^ti^rally, that potash is not a simple lK>dy^ that.h con- 
sists of oxygen united with a base (PoUtdsiumi) which 
bears a streng affinity, in certain ree^ieets, to the metak^" 
and that il much resembles cpiicksUTer^ dot is^itghler 
tban water. 

Potash is constituted of about 17 per cent, of oxygen, 
united with about 60 per cent, of potassium^ 

It is found in the mineral kingdom, entering into ciom- 
bination in at least 15 earthy (!iompounds; amongal 
which are. felspar and mica, two principal ingredients of 

• Pot0*b, The pFtpai^tioii of Pocafli ro- Keii»-York,^bjr burning wocgi 
and letohipg tlie aflies, hsi« iiiniiihei « body of inftructivie facts. I liere. 
^e the rault of much careful jikquiiyr ' . 

A hufiiel of wood^flies ufnally. weigHs abotil do lbs. tuid it rc^idret 500* 
buflids of alhe»<, qt 50«X6oesr30pcotb9* to m^^g* ton,or.ftooo Ibs..^ 
marketable potaA. Thus, 'no mere than 1-15 thW the a0ies U vegetable 
alkaline fah. OfcourTe, a bushel of afhes fiords 4lb8 of IffitaTL ' ^ 

i A cord of wtod^weighs abmit jooethsi n)4 fo little foKd mactev is left 
^|0f burving* that/t^i a pile; of ^l^ood will nQt jrield more than 100 lb& 
of aihei^ fff oj Ibi. pfsUlBali. ^ i^lcK of the matter of wood is con- 
▼erted to gils, or eJkapei in vapour bv the action df fire, tlm ^uly t-30th 
reiiUia*bdiii^i»^lbrmofates.^ . , / 

6y th^«alciil^ikmili W^^ ^^ jp-450th part of 4l^ weight of vmifd, 
kefbttimuBeratiSn^ is ^aih ; itd ft foUowB that 300 cords of arood,i>t 
vmxl to the ^tifht of 900000 lbs. oadft be banied to make a ton ofj>otaih, 

JttllMs 0f3iro0d4tt»itot.0H»kle;^affdrding thift^ammmt b^poUsfawi-> 
T^Mt areibme for^ fiich »«e<hM'> piiw^ and gener^)|cthe wopd dfjtrees 
abounding in gum or reiin, whid) ^Gme^ littk or twak of thisjdkalit 
mt bifdl» DMiple, bdfiirood; catt uid Uttory, yield fotaik.of the Hwt 
fsallty, aiidia tho freatMt ^uai^ity. 
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tile oldest of the primitive rocb ; it likewise occurs in 5 
others conobioed with soda ; therefore the term vegeta- 
ble alkali, as applied to potash, is not cprrect, although 
it is procured in the greatest abundanee from the com- 
bustion of vegetable matter of various kinds. 

Potash is likewise fousd combined mth the cariH>nic 
and nitric acids. 

CARBONATB OF POTASH. 

CarboMte of potash, in its various states of prepara- 
tion from ififierent kinds of vegetable matter, is also cal- 
led fluailiarlj, potash, pearlash, or salt of tartar. 

The combustion of vegetable steins^ leaves ashes c(«« 
•istiog of the earthy and metallic ingredients of vegeta- 
bles, and a proportion of ibe carbonate of potash. The 
latter is dissolved ant by water, and behag dried, is the 
potad^ of commerce. This when calcined, is called 
pewiash. la England and Ireland, potash is obtained 
from the combustion, principally, of the common fern; 
1000 parts of which, afford about 37 of ashes, and four 
and a quarter of potash. Id the mountainous forests of 
Oermany, and woodland tracts of Poland and Rt^ia, it 
is prepared in considerable quantity. • The British mar* 
ket is chiefly supplied from North America, where the 
employment of ma^ng petasb is sub^diary to clearisff 
the ground for agriculture.- Ttfe tartar that is deposited 
Ml the sides of the casks in wiae countries is, when soft,, 
fbrnied into masses, which oejng dried in th<e sun, are 
afterwards piled upon a fum'aee with alternate strata of 
charcoal : the a6f4.and tnflamtnible matter of the tartar 
is -then bmned off, without fusing the alkaline part, 
whicb becomes very peaous and f»erfectly w^bite u it is 
then 'dissolved infaotlvater, a^d heii% afterwards ew* 
porated,. dried, and slightly calcined^. j^com^ %i (ot 
sale, and is the saU tf tartar imad m medieiw* k eon* 
shts of 48 parts of b^ash, i|3 of carbMiCWid, «nd ^ ef 
water, . . ., ',, * / • 

It has lo^g.bfena question amettgehemi^ i^telber 
fhe^potash dbtained^by the tiombi&ti6ii <tf v^fHaftles h 
fywped bjtthig prqc'i^^pf wh^8tber,Jt prfviougly JBUStjSJ 
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in tbe plttQl. . Some ol the older emioent ofaeDiists were 
of tbe ^jfilrflBter opini^n^ )iiit ft^ latter is noinr gaining 
grott^* -^ ' ' '^'- .' . *. . * 

, .*^ . --' . ' ' ► . 

r IflTRATE OF POTASH.* 

JVSrro^ of f0ta$k^ JVitre^ or S^dtpetrcy « naturally 
fottod oolf ill an etforescent st^te, in extremely delicafe 
^es, and i^ very abundant. There are few countries 
in whieb it is not foimd^ it^aostly occurs on thje •surface ^ 
of the earthy never for beoeatb it. CMd walls, afford^ 
in^ ftnimal or vegetable m^ter in a state of decompo* 
sition, dty chalky plains, or sands contaiping carbonated 
lime, are frequentty covered by ft Argillaceous earths^ 
or pure sand, never contain it ; wivenee it seems proba- 
ble that^ lime is essential to 'it» composition, and that ' 
during its spAtaneous formation, it absorbs at least one 
of its ilrinciples ^om the atmosphere. 

l^itre is occasionally, though rarely, foqnd in water ; 
but it enters into the compodition of several plants; as of 
tobacco, the simflower, liemlock, &c. It consists of 
49* parts of potash, 33 of nitric acid, and 18 of water. . 

It is found (m many of the plains of Spain 5 and oft 
the chalk near Evreux in France, from which- k is ga- 
thered 7 or 8 times ^vexy /ear; and in the deep grottos 
of Mont Homburg, in Germany. In Italy it is afforded 

Nitrate of Potash, A native earth is fald to exift on one of the South* 
em branches of the river Potomac, in Maryland| bordering on' Virginia, * 
fronv which Sal(f)etre is manufactured. The material was rufty or redoKh 
brown, and /oft^nough tobe fcra|)ed by the finger-nail. The bafe feemed . 
to be a boiar or argillaceous earth. On powdering fome of ic, and ;|cl^i^^ 
fulphuric acid, I was faluted by ^e fumes of the nitrous acid.— (Zaw, m 
M»d. Kepos. Vol, i%,p, 296. 

Native falt-petre exiils in Kentucky aiTociated with particles of quarts 
and fand-rodit. Of fhis, it is reported there are sxtrafive ftrata, horizon- 
. tally difpofed. hi the fpccimens I have fcen, thi fait pctre feenoed to be 
diilributed thrapiigh the whole rocky mafs, to cement the filidous particles 
together, and tQ aflift their coherence. Though in fome parts, the iedt* 
pecre filled up fifiures between the parallel layers of the fand-roc^;, and ^ 
occupied in like manner veins and cracks acro& the strata* 

The falt-petre caves of Virginia and Kentucky have been mentioned 
already. The eftimate of their product is highly confoling to our country.. 
^Their hiftory as well as that ot the falcpctrout^iand rocks afford cunou» 
problems for chemifts to iblve.— (^rown, 6 Trans, Am, Fbihu Sm, 1% 
Med. Repos,p, 367. 

Thus Potadh i»,a miocrsd as wtU as a Tegctablc alkalu. 

' M2 
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by tlie caloareotts soH of Melfetla.. Haogftijr;!^^ tJk- 
raioe, and Podoiia, funnkft £utop» wkb'^abMdllDee •£ 
nitre* Iq Arabia it occurs io a valley betwces Sfnat 
Sinai and Stfez: t^ersia affords it^ md it is vetr €om- 
aroo to Indiaj especialty in a largo pMii about m mflos 
frpm Agra to Bengal^ wkieb m said to have bet»foiaier^ 
weU peopled* It is foaod at4be Cape^ of Goai R«^ 
Tbc Mountaitioas regions of Keototty, wfaicb'^^0ii>» 
careotu and full of caverns^ afioNf'it to tbe^ iK^abitaots 
of North Amerioa. In SomiAmeti^a, the fimm bor* 
dering the sea, near Lima, a«e covered wichit. 

But nitre is not natumUf produced in eufficieol quan- 
lily for its nmiltiplied uMs. It is tbevelore procftired t3^ 
tificiallv* In o^ier to this, heaps of 'Rubbish, ^ pos- 
ter ana of earth, with dung and other vegetahtemattet^ 
are pla<fed under sheds ; these are moistened i^ith vari* 
ous animal fluids^ as blood, &c. and -the fbass is tbe» 
exposed to rot in the air. • The consequence se^oAf to 
be, that the azote disengaged by the putrefatiion of the 
animal matter, eombines with the oxygen of the atmos* 
phere, producing nitrk ^tid; which, % iMtting-with 
the potash of the vegetable matter^ forms nilre. ThHN$ 
afterwards purified. *- 

Nitre'is employed in mediein^, the arjts, and in me- 
tallurgy, for assisting the f)roeesses of oxidating and 
smeltmg ; but its principal if not its chief use is in the 
manufacture of gunpo>¥der, for which that nnfiorted 
from £gypt is tbe most esteemed, as it contains least cal- 
careous matter. Crunpowder consists of 76 p^^s of nitre, 
9 of sulphur, and 15 of iight ehaix^oal. « 



SQDA. 

Soda is not a 'dimple, elementair body, but a com- 
pound, consisting of oxygen united with a base (Sodium)^ 
which possesses several characters oommoo to the me* 
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tab 'r k moat I'esetiilbtes silirer, bat is KgbrteMba»«v^aler« 
Soda consists of aboirt 22^. of oxygen, aii##ri'of so* 

^Sbda is no whefe found; ^p the puse state ; it^ntCffs 
into o»atbin«don* in about 12 eartbyMaainertfs abeadjp 
diiumbed, in proportions vi^riti^froin llo 35 per^i^nt. ; 
and is met with m 5 dtb^re coiEuvlted'ivMi pcpfasb. 

•Soda iar foundvbotb In tlfsh min^pal fwid *t:58getmbfe 
^ingdonis^; it occurs con^btned^itith ib^ earbomc, sut^ 
pburiey bometo,* and mofiatic ackl§ ; foFflsjo^^arbontte, 
sulpbate^ borate^ a3»d imi^te of iiri^ . 

''OARBOWATB'^OlP S0DA#^ 

'Cairboaftt^ of soda is botli 'fiiinefal mud vegetable. 
Whootnifi^ral, ft * tnel^ with, either diftolrcd in tbe 
water of certain hot^ springs, As tb^^ of-Garl^sbad in 
Bohemia, and Rykum in Iceland, or in eertafai la^s, 

^asfe Egyi^ ^tnd Huni^y ; or hi the state of a solid 
safe ' found btne^tb the surface of the soil t — when ^ 
vegetaMe, it has t^een found to exist ready formed in 
the plant called Salsola Soda, ,«nd in certain sea Weeds* 
It is procured from both theat sources. Pure carbonate ' 
of «oda by analysis yields 22 of soda, 15- of carbonic 

* atid, 62 of water. 

Carbonate of soda is found in th^ natural state neady 
cdmp^ct, but soioewhai striated, between Tripoli and 
FezsubD in Africa^; and According to .Dr. D. Muoro, in 
a stratum only *one inch thick, in contact, both abore * 
imd befow, with nwiriato of soda (codimoo salt)." It Is . 
collected to the amount of hundred^ of tons annuallyi It 
is called Trona-.- It rarely reaches Eurt)pe. Trona 

♦ Several specif s of viparitime ptots, particuIaiijF of Salsdla or Glass* 
wort, on being reduced to aibes by fire, afford a Kelp, or mass of afhes 
replete, with Soda. 

This same alkali ^9 alfo been prepared by the burnihg of certain ma- ^ 
tine vegetables, such as the fuci and ulvae that grow upon the rocks under 
Salt wateb * * > 

A fampie of fait, brought to me from a well hi one of the Saljhe district* 
of Kentucky, was a mixture of Carbonate of Soda v^h muriate of Soda ; 
o£ M^ch the quantity of the fcm^ Was so considerable as to rend^ it un- 
fit for ieas6nmg and 'curing provi^ons. The water from which the8» Salts 
Vrere extracted may be 0mpared to the Nitriaft pools of Cgypt. 

Soda therefor^ like potash, is kith a^regetabie and a mSiia:^ a&aH. . 
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coasaUet 37 sodm, 38 carbonic Mid, SSj- wat«r, 3i 
soifijitte of 3odB. 

The flftiiieral carbonate ^feoda called AVs/r^fi, is|>r(^ 
cured rrom tbe lakes of Egjr{K wd Hungary. TIiq for- 
mer are six in number^ ritaated ift a banpeawlley, called 
Bafaf^bela-ina, about 33 mflai arestward of the Delta* 
Tbe soil coasists of calcareous fsek, mixed with |yp* 
sum- and, covered with sand. -These lakes c^ootain Bodi 
the muriale and carbonate of aoda, and the edges of-tbe^ 
lakes are surrounded b^ a band some jarda in brtadtb^ 
of these substances^ «hieflj of f be latter ; but the pHti*' 
cipal accumulation is at a little distance fvom the bank. 
It is taken out and exported in that impure state. 

'The lakes of Hungary are four in nunrtier, and lie 
between Dobrttzin aml'Gj*oswaradia;'the/ai!e/macb 
neglected. The soil is aatiff bl^e clay coin^red by white 
calcareous sand. The lakes are from one to two miles 
in circumference, and in the winter are ftill of water : 
about April tbey are generaUj dry, and tbe saline eflo-^ 
rescences of natron, mixed with a liulejsulphate of soda/ 
appear ; which, being gathered, re-appear in three or 
four days ; this kind of harvest continues till towards the 
end of October, when wiater begins, and the lakes be- 
come full of water. The Natron^ both of Egypt and 
Hungary, is imported in pulverulent masses of a ciirty 
grey colour. 

The Natron of Egypt yields jby analysis about 32 of 
carbonate of soda, 21 of miiphate of soda^ 15 of muriate 
of soda, and 32 of water. That of Hungary is compo^' 
sed of the same salts, but varies in respect of their pro* 
portions. 

Vegetable carbonate of soda is of two kinds. Barilla 
and Kelp. The former is the residuum left after the 
combustion of the plants, salsola soda, salicornia, &c. 
which are cultivated by the Spapiards on the coast of the 
Mediterranean. The sea water is oecas^nally admitted 
to these plantations. When the seed is ripe the plant 
is cut down,' the* seed rubbed out, and the plantkis burnt 
In a furnace. 4Cdp is. made from sea weecis, principally 
from the leafy fuei, vesieulo8u%and serratOs, which grow 
on rocks between ^^igh and low water marks. These 
jj^ants are gathered on ||be shores oT Britain and other 
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countries from May to August, and after being dried, 
are bujpt in pits ;«during combitttion the mass bfconys 
fluid, and when cold is broken h}to large (fieces,' (or sm. 
It is very impure : the proportion of pure ;Boda,^oiitccin- 
ed in the mass, varies from one and a half, to 5 per cent 

SULPHATE OP SODA.* 

Sulphate of Soda b found in an efflorescent state, of 
a yellowish or greyish white colour, or*itt an earthy 
form, or more commonly dissolved iu Certain minem 
waters : it is of a bitter saline taste, aind is most Coofe* 
nionly met with in the nrfghbourhood of rookr-salt or briiys 
springs. It consists of 27 of sulphuric acid, 15 of soda, 
and 68 of water. ^■'' - 

Sulphate of Soda is found in fnaoy of the lakes of 
Austria, Lower Hungary, Siberiai and Russia, and in 
Switzerland ; near Madrid in Spain it occurs in efflor^« 
cences at the bottom of a ravine, and it is said to form 
an ingredient of the waters of the Tagus. It has been 
found in the workings of old mines near Grenoble in 
France, and sometimes on oM wall^ in the lame manner 
as nitre. It is also found in the ashes of some vegltaUes, 
especially of sea-weeds, of the tamarind, and of some 
kinds of turf; and is therefore not an uncommon sub*, 
stance. When (nirified of the iron with Which it is usu- 
ally tinned in the native state, or. when prepared artiii* 
ekdly*it is used in medicine under the name of Ghuber^s 

sat 

BORATE OF SODA. 

Borate of Soda, or Borate, is chiefly, iff not only, 
brought fr6m Thibet, where it is procured from > kke 
witiob is eotifely supplied by eprings^ and is 6fteen days 
joufpey from Tisooiumbo the Capital. The w£ter con- 
tain8^i)olb borax and cbmman ^Ri apd bdp^^ a v^ 
high situation, .is froeea the greltter part of the yeatv-^ 

* Sulplnte oi^od^. has been found native iq^b^jibf the Limettmie C^- 
iroi. Ak<^' m%e preparation of fea-£ilr from pcean-waier : (this article 



J > article 
h» bwB ipnKMd li hu-ge (Mlntity.) dauber^ftialt thcref^ iran iogre- 
di^athcl^id^thcfca. * ^ 
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The edges tnd 4iaIIows of the lake are cpyered with a 
stratum of borax, wbick is dug up in cqpsidSsraBle ^passes, 
aod the boles thu» made are gradually filkd by a fresh 
deposition : from the deeper parts of the lake, common 
salt is procured. The borax in its rough state is cdled 
Tincal^ and is broogbl to Europe in the form of a brown* 
ish grey impure salt ; or in detached crystals about an inch 
in length, of a pale greenish hue, and in the form of 
compressed hexabedral {nrisms. 

But it isaaid also to be found in the island of Ceylon, 
in Tartary, in Transylvania, and m Liower Saxony, and 
abundaDtly in the province of Pbtosi in Peru. 

The purification of Borax is an art confined onJy ta a 
few chemists : whoa pure it consists of 34 parts ofbora* 
cioaoid, 17 of soda, and 47 of water. 

MURIATE OF SOPA.* BOCK SALT. CUMHON SALT. 

Rock Salt is found in beds or masses ; sometimes 
cr]r8ta]Ii££d in the forni of the cube, whieh is that of ite 
primitive crvstal, and into which pure Rock Salt may 
neadily be ckaved ; when impure, as when its brown co- 

* CoiQmon fak has beeo pvpared from tea-water in varioas places, 
verj pore, elegantly crystallised ap^ of mat purity. , The water is 
feparated by fpontaneons efapontioil» and the salt left behind to concrete 
in shallow pant. 

The fait fprings m the intfrnal p^r^of the Fred^i iUtes and terntoriea« 
are numerous «nd in feveni places yery nch in nyiriate of foda. 

In New York, t^fe of Salina, Monteyiuna, and Galen, are aiQong the 
moiV diftinguifiied, and affdrd ineahaultible quantities of excellent Soft. 
The Onondaga Lake, which receiveb the water of the ^alina^Springs, has 
on that account, been fomettmes tfUed the falt>Iake, (*S>tf Dewitt m the 
Trans, ^tbe Society for the promoHon ofarU^ Amt Med,^ Reftf, Koi. a.) bl 
Indiana, there are fait fprings of great iaiportance, to'the inhabitants near 
theWabaih. {Acts ^ Cottgrets.) 

In Virginia, Pr4||^oQ*s tolt- wells afford a fuj^r (<ir the adjacent regioHi 
and appear to be inexhauftible. ^ ^ 

fn Kemiicky the fiiU^^riiigi«ii4'fak-lickt> ^e.a very'Maarkal^ |bft* 
ture in that curious and interefting fcction of our country. ( 

In Upper Louiinuia. the fdlino or ialt prairies, or fait plains neair the 
northern flsuisces of the Ar^nfa excite mt attention of all vifitoft Im4 
travellers The fiuf in many pairts of the estenfive tracts th^tc4 between 
the MiiTouri and the Arkan(% is Oudto be ib h%hiy impregnated with bk^ 
that frelh water to d|^k is a rarity. . ... 

It may be rationaUy prefomed that thefe iprin« and oAers.fl^ h6rei|k 
^Dtnerated, are fed by ftraU or depoitts of rodt-fal^ formiog llraift below« 
Water running over flicb tlSoit afid Iblid laaiies of lalt, carrkt ftw»y a 
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lour is deriv^ from ao intermixture of clay, its 8tructui% 
is less deteroiinately lamellar ; its lustre is shining (»* vi- ' 
treous ; it is either translucent or transparent, ang its co- 
lour is very various, as while,* grey, reddish brown, brick 
red, violet, blue, and green. It yields easily to the 
knife ; Its specific gravity is 2.54; pure muriatiB of soda, 
according to Berzenus, is composed of 46.55 of muriatic 
' ticid, and 53.44 of soda. Rock S^lt, according to Kir* 
wan, is composed of 33 df muriatic acid, 50 of soda^.and 
IT of water : when of any of the^forementipned colours, 
it is always somewhat impure. It isr sometimes,* though 
not often, of a fibrous texture. « 

Muriate of Soda is one of the most abundant substan« 
ces in nature^ not only is it found in large beds and ma&- 
ses^ but also ^n the waters of certain springs and lakes ; 
and in those of every seft". It forms about one-thjrtieth 
part of the waters of the OcJean. * * * 

Soft, or iBrine Springs^ are not found in pqmitive 
countries ; but generally arise frdm the niBwer seconda- 
ry : nevertheless they are said never to be far distant 
from the chains of primitive mountains : they are found 
at the foot of the Alps, the Vosges, the Pyrenees, the 
Carpathian mountains, &c. ; those of Droitwich, in our 
own coufttry, are surrounded by a brownish red sand- 
stone, which is considered to be the old red sandstone 
of Werner. So immense is the quantity which rises 
from the fourpits,!which are sunk through various kinds 
of soil, rock, and gypsum, that, although that which is 
used bears but a small proportion to that which runs to 
waste, the quantity of salt annually made from them 
amounts to about 16,000 tons. Salt springs are said to 
arise in countries in which no deposition of Rock salt 
has been discovered ; the brine commonly contains some 
portions of certain other salts, as sulphate of soda, and 

part of St. When the brine runs away, there is fald to be a iait-foring ; 
when it is ftagnant and reached only by digging, it4ronftitutes a jyt-welt 
The fuppofed b^ds of rock-falt fupplyiog the i|ffings and wells, were pro- 
bably derelictions of the fait ocean which originally covered the whole of 
North America, of of the fait lakes that continued to cover cxtenfiTC 
tracts of that continent, after the primitive ocean had retired. The r^ 
fpns for this opinion may be feen in mj memoir on the organic remains 
which were depoiited dorine thofe periods, and that hayc come to vkw 
^ce the waters retired to thdr prefent reierToira, 
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sulphate of lime, &c* and it basi been remarked in re* 
ffaid to sovah springs, that the quantity of brine always 
mcreases after lUavy rains. 

Hock Salt is oommonly disposed in thick beds ; either 
superficial, as in Africa, or ot a very great depth, as in 
Poland : ^metimes they are very high above tlfe level 
of the sea, as in tbe Cordilleras of America, and also in 
Savoy ; where they are found at an elevation equal to i 
that of perpetual snow. In Spain, Rock salt occurs in 
Tast inasses, which seem to be isolated. 

Sulphate of lioie) oir gypsum, almost always accom- 
panies Rock salt ; .and is sometimes so impregnated by 
1^ as to be worked as a Salt mine, as at Arbonne in 
Savoy. 

Red or greybb clay frequently alternates in beds with 
Rock salt ; but blocks or masses of clay are s^id more 
often to- be enclosed in it: when in beds the clay ts ac- 
companied by sand, grit-stone, and rounded pebbles, 
and oy comfmet carbonate of lime, wfaieh is sometimes 
fetid, sometimes bituminous. Rock salt commonly 
rests upon sulphate of lime, and is covered by car- 
bonate of lime. In tbe beds of various substances 
which accompany it, are sometimes found the remuns 
of prganiaed oodies, the bones of elephants dnd other 
mammaJia, carbonized wood, fossil-shells, and bitu- 
men ; and frequently masses of sulphur are found in the 
sulphate or carbonate of lime. 

Several countries in Europe abound in Ro^k salt and 
Salt springs ; Spain, Germany, Italy, part of Russia> 
kc. ; in England in Worcestershire and Cheshire ; in 
France there are many Salt springs, but no known de- 
posite of salt. Sweden and Norway are without salt. 
It is abundantly fouud in many countries of Asia, Africa, 
and America. 
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AMMONIA. 



Ammonia, or Volatile Alkali^ when pure, subsists in a 
gaseous form, ft is commonly believed to consist of 
hydrogen and nitrozen ; but some experiments of 
Sir H. Davy have iuduced the suspicion that it contains 
7 or 8 per cent of oxygen. 

It is only found combined with the sulphuric and 
muriatic acids j formmg sulphate and muriate of am- 
monia. 

SULPHATE OF AMMONIA. 

Sulphate of Ammonia has an acrid, bitter taste; It 
occurs in the form ai stalactites, of a yeUowisb colour, 
and covered'* by a whitish, farina^iike dust, which are 
found in the fissures of the earth surrounding ^^rtainf 
small laJkes near Siema in Tuscany. It consists of 40 
per cent, of ammonia, 42 of sulphuric acid^ and IS of 
water. 

UUBIATE OF AMMONIA. SAL AMMONIAC. 

The Muriate of Ammonia is not abundant ; It chiefly 
appears in efflorescence of a greyish white, yellowish, 
apple green, or brownish black colour; but sometimes 
occurs in small crystals which are not very determinate. 
It consists of 40 per cent, of ammonia, 52 of muriatic 
acid, and 8 of water 

This salt is characterized by its insolubility in water, 
and by the ammoniacal odour which it gives out when 
triturated with lime, better than by any of its external 
characters. It sometimes exists in the substances which 
enclose it, in such a manner, as to be without the reach 
of the eye or the feel. 

It is principally found in the neighbourhood of volca- 
noes, sublimed in tbe cracks of lava, among other vola- 
tile matters near their craters. It thus occurs in the 
lavas of £tna and Vesuvius. At Solfatara it escapes in 

N 
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bobbks, wliich are caught and condensed in long earthen 
{ripes. It is said to appear in efflorescences on certain 
rocks in Tarqaestan in Persia, in Calmuc Tartary, Bu* 
cbarta and Siberia ; in some lakes of Tuscany, and cer- 
tain Sprinn of Germany ; and in some English coa), 
eq»eeially uat of Newcasde. 

Volatile alkali is obtained from MuAate of Ammonia. 
The Sal Ammoniac of commerce is chiefly brought from 
Egrpt, where the soot proceeding from the combus- 
tion of the excrements of certain ruminating animals 
who feed on saline plants, is collected in chimnies, 
whence the soot is taken and placed in large glass yes- 
sels : it is then heated sufficiently to drire off the mu- 
*riate of ammonia, which is sublimed, and attaches itself 
to the upper edges of the vessel in cakes, which are al- 
ways, in some degree, tineed by the soot ; in this state 
H is sometimes preferred for use in the arts. The soot 
affords nearly one third its weight of Sal ammoniac. 

It is obtained in various parts of Europe by the dis- 
tillation of animal matter. 

It is used in madicine, and in the arts« 



NATIVE METALS 

AND 

METALLIFEROUS MINERALS : 

Including such Metals as occur nearly pure^ or 
combined toith oxygen^ or sulphur^ or one or 
9nore of the acids ; together loith those compound 
substances commonly denominated Metalliferous 
ores. 



IRON.^ 

Pure Iron is of a bluish grey colour, and has a granu- 
lar texture ; it is bard, ductile, and malleable, and is 
the most tenacious of metals next to gold. Like cobalt 
and nickel, it is magnetic ; and so readily is polarity 
acquired by iron, that a bar remaining a long time in a 
vertical position, or even approaching to it, becomes 
magnetic. The northern pole is always at the lower 
extremity. The specific gravity of iron is about 7. 

Ir^on IS an ingredient of mica, which enters largely 
into the composition of some of the oldest and most 
abundant primitive rocks ; and being found in all soils; 
and in almost every rock, it is therefore considered to 
be the most generally diffused substance in nature. It 
has been met with in the nearly pure metallic state in 
considerable masses, reputed to have fallen from the at- 
mosphere ; but these masses are generally allayed by 

/rwf.— Iron is found abundantly in the United States ; In the veins of 
the primitive and tranfition rocks of New- York and New- Jexfey ; and iiv 
fecondarj and allnvial tracts of both thefe Sutea, and of feveraU>ther8. 
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nickel Nadre Iron is also said to bare been found dis- 
seminated in certain metalliferous veins. The ores of 
* iron are very numerous ; it occurs combined with sul- 
phur, oxygen, the oxides of titanium, manganese, and 
chrome ; the phc^horic, sulphuffc, carbonic, and arse- 
nic acids ; with silex, alumine, lime, and with water. 
Mineralogists are not well agreed either in respect of the 
names or the arrangement of the ores of Iron. 

The ores of Iron, which are of a dark brown or black 
colour, and in which the iron is considered to be com- 
bined with a small proportion of oxygen, such as the 
magnetic and brown iron ores, belong chiefly, though 
not exclusively, to primitive countries : they often form 
an integral part of primitive rocks. 

The Red Iron ores chiefly belong to secondary and 
alluvial countries ; they are occasionally met with in the 
veins of primitive mountains, but are not found entering 
into the composition of primitive rocks. 

The red and argillaceous varieties, but particularly 
the latter, it is remarkable, are generally found in the 
neighbourhood of coal, so essential to their reduction 
10 itie metallic siaie } either resting on the coal or filling 
up the fissures in it. Iron ore h tons found in the col- 
lieries of Glamorgan, of Monmouth, Staffordshire, Shrop- 
rfiire, and of those of Carron in Scotland. 

It would be vain to attempt the enumeration of the 
uses to which iron is put by man. Steel is an artificial 
combination of iron with carbon. The brown colour 
used in Porcelain painting is oxide of iron. 

An ore, in which iron is combined with alumine, is 
used in the making of what are termed red had pencils. 
Plumbago, or black kady is a natural compound of iron, 
with a large proportion of carbon. 

NATIVE IRON. 

Native Iron is said to have been found in veins. 

Scrieber mentions having met with it in the form of a 
ramose stalactite covered by brown fibrous oxide of iron, 
mingled with quartz and clay, in a vein traversing tbe 
mountain of gneiss, called OuUe, near Grenoble in 
France, 
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Bergman cites instances of maDeable iron having been 
found m a gangue of brown garnets, near Steinbaob in 
Saxony. 

Lehman says that it was found in a vein at Eibestock 
in Saxony. 

Karsten describes a brown oxide of iron mingled with 
spathose iron and sulphate of bary tes, which contained 
native iron disseminated through the mass. It was found 
at Kamsdorf ; and consisted of about 92^ parts of iron^ 
6 of lead, and li of copper. 

NATIVE METEOBIC IRON*"^ 

Native Meteoric Iron is^ somewhat paler and lighter 
than common metallic iron, and is often more mallea- 
ble : it is supposed that its colour and superior mallea- 
bility ma)r be owing to a small portion of nickel coqabi- 
ned with it, and that its lightness is owing to the very 
numerous minute celb observable in it. It is magnetic,- 
flexible, and cellular; the cells are occasionally filled by 
a yellowish and translucent substance, of a somewhat resi- 
nous appearance, by some considered as a variety of oltvin. 

Meteoric Iron has begn found in diSerent quarters of ' 
the globe ; in Bohemia, in Senegal, in South America^ 
and in Siberia ; of the latter we have the best account. 
It was found by professor Pallas on the top of a moun- 
tain^ on which there was a considerable bed of magnetic 
iron-stone, on the banks of the river Jenisei. It weighed 

*" Native Miteoru Zroff.— In the New- York Inftitution CoL Gibbthas 
placed a mafs of nacive iron, brought from one of the weftem brandies 
of the Red River, in Louiflana. It weight ^ooo lbs. It» greateft length 
exceeds three feet, and its greateft breadth amounts to about two and a 
half feet. Its exterior furfece iskrezular, aboundipg ia elevations and de* 
preffions— (ifcf«/. Repos. voL fj, ^. 88, am/ W. 16,^.424.) Pieces have 
been liberally beftowed on curious individuals and mufeittns. It is perfectly 
malleable, and feveral articles hammered out of pieces directly nt>m the 
mafs, are in my pofleifion. Its outfide is covered with a blackilh cfaft,. 
on the removal of which the bright metal ^n becomes oxyded again. It 
appears to be remarkably pure, containing neither nicm nor any other 
metaL— (^M^r. Mifu Jour,f. ia4.) 

The meteoric ftones, which fell at Wefton, in Connecticut, contained 
iron, the greater part of which was in a pericftly metallic ftSfte. A 
whole ftonc attraos the magnet, and its powder is attradcd by the mag- 
net. Portions of metallic iron may be ieparated, large enough to be ex- 
tended under the hammer. Some of the iron is coxm>ined wftfa fulph«»' 
into pyrites* fSiUhmm and Kingsley.) 
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1680 Russian pounds, and possessed some of the import 
tant characters of pare iron, as oialleability and flexibtii- 
tr, and was reported by the inhabitants to haye fallen 
from the sky. The mass found in the Vice-royalty of 
Peru in South America, was described by Don Rubin 
de Cells : it weighed about fifteen tons ; it was compact 
externally, and was 'marked with impressions as if o( 
hands and feet, but much larger, and of the claws of 
birds; internally it presented many cavities : it was near- 
ly imbedded in white ^lay, and the country round it was 
quite flat and destitute of water. Meteoric Iron is alloyed 
bv about 3 parts in the 100 of nickel ; which, it is wor- 
tny of remark, is also found by analysis to be a consti- 
tuent part of all those stones, which in various parts of 
the European Continent, in England, and in America, 
have been known to fall from the atmosphere, and are 
therefore termed meteoric st<mei* 

In the imperial cabinet at Vienna there is a very con- 
siderable mass of meteoric iron, which fell from the at- 
mosphere in 1751 at Hraschina, near Agram in Croatia, 
appearing in the air like a globe of fire. It consbts of 
961 per cent, of iron and 3ft of nickel. 

The Abbe Haiiy is of opinion that some appearances 
of crystallization approacbing the regular octohedron 
may be traced in meteoric iron. 

IRON PTBITES. * SULPHURXT OF IRON. 

Iron Pyrites is tin-white, steel-grey, or of various 
shades of yellow, and is found in mass, and of various 
shapes, as stalactitic, nodular, &lc. and crystallized. It 
includes several varieties ^ some of which greatly resem- 
ble yellow copper ore, but may be readily distinguished, 
as the latter yields to the knife, which iron pyrites does 
Bot. 

* Iron Pyriiu.i'^^thA% mineral exifts in primitive and fecondary rocks 
abundantly in New^York, New- Terfey and clfewhere, and is frequent in 
alluvial fituationi. It exlfts in cubes, parallellopipeds, rounded baUs, irre* 
gular globules, and in maffive forms. Its colours are bright yellow, pale 
yellow, and brown. Some of its forms are permanent ; in other cafes, it 
decompofes fponuneoully, and crumbles down. 

Pyrites often penetratdi wood that has been buried long in the earth 
and carbonated. Such kinds of mineralized timber have been due up oo 
I-ong-Uland. Sutcn-UlMid, Waflungton city, and innumerable othcrplacct* 
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One vamtj, which affects the ma^etic needle, is 
therefore called Magnetic Pyrites. It is not found crys- 
tallized ; it is generally of a bronze yellow, but is some- 
times brown. Its magnetic property is supposed to be 
deriTed from its containing a larger proportion of iron 
than common pyrites ; it consists of 63.5 metallic iron, 
and 36.5 of sulphur ; and its specific gravity is 4.5. 

It is believed to belong almost exclusively to primi- 
tive countries. It is met with in Saxony, Bohemia, Si- 
lesia ; at Moel Elion in Caernarvonshire, it occurs with 
common pyrites in a kind of serpentine, and near 
Nantes in France in limestone. 

When nearly of a tin-white, yellowish, or steel-grey, 
it is termed fVhite Pyrites, The principal difference 
between it and Corftmon Pyrites seems to be, that the 
former decomposes much easier. The specific gravity 
of the former is 4.7 ; of the latter 4.8. Both are found 
crystallized in the cube, which is considered to be the 
form of the primitive crystal : the crystals of common 
pyrites, in my possession, afford 38 varieties of form, 
which are very beautiful and interesting. White and 
common pyrites differ very little in the results of their 
analyses. The latter yields about 47i parts of iron, and 
Sli of sulphur. The former contains a rather larger 
proportion of sulphur. 

A variety is occasionally found containing both sul- 
phur and arsenic ; it is of a paler c<Jour than common 
pyrites. The arsenical ore of iron called Mispickel is 
noticed uiider the head Arsenic, to which it properly be- 
longs. 

Iron Pyrites occurs in almost every species of rock. — 
It abounds in granite, and particularly in argillaceous 
schistus. It is never wrought as an ore of iron, but is 
largely employed in the manufacture of green vitriol ; 
and sulphur is often procured from it by sublimation. 

MAGNETIC IRON ORE.^ 

Magnetic Iron Ore is generally of an iron-black co- 

* Magnetic Iron Ore, The Magnet is found abundantly in the high- 
lands of New- York, near the Military Academy at Wrfft-Point, in the 
{>rinutlve formation of rocks. U is alfo fo plentiful in the tranfition rocks 
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lour, with a slight metallic lurtre. It is found masnre, 
and cfystallixed in some varieties of the octohedrooy 
which b considered to be its primitive ciystal. It is 
sufficiently magnetic to take up iron filings, and possesses 
polarity. It is nearly a pure oxide of iron. Its specific 
gravity is about 4.5. 

It is most commonly found in primitive countries, 
generally in beds and large masses ; and is accompa- 
nied by hornblende, granular limestone, and garnet ; 
and occasionally bv blende, all the varieties of pyrites, 
fluate of lime, oxide of tin, and sulpburet of lead, kc. 

The mountains caUed Taberg m Swedish Lapland, 
and Pumachaoche in Chili, are said to consist almost 
entirely of Magnetic Iron Ore. It is plentifully found 
-also in Corsica, Saxony, Bohemia, Silesia, Russia, and 
the East Indies. In Great Britain, in Cornwall, Devon, 
and the Isle of Unst in the Hebrides. 

It exists in great abundance and purity at Roslagia 
* in Sweden, where it is manufactured into the best bar 
iron, so much sought after by our manufacturers of steel» 
though it affords only middline cast iron. 

Some varietie&of Magnetic Iron ore, either compact, 
sandy, or earthy, ha^e been found, containing from 12 
to 22 per cent, of oxide of titanium. The sandy variety 
is found in angular or rounded masses, and in octohedral 
crystals. It occurs at Hunstanton, in Norfolk ; in 
A^leshire ; and %i Arklow, near Wickbw in Ireland; 
with native gold. 

RKD IRON ORE.* IRON GLANCE. 

Red Iron ore presents iteelf under many varieties of 
form and colour ; most if not all of which are very fee- 

«f Schoolqr*s Mountain in New-Jcriey, that furteyors are embaffrafled to 
find the true courfe bj the needle of the compaft. The load-ftone affects 
it very much in certain places. Magnetical Iron Ore is found in many 
other places. Indeed, as the globe we inhabit exhibits fuch ftrong evi- 
dence of magnetical attraction, I entertain no doubt of the prevaloice o6 
iron, or of fome other ma^etical metal, throughout its denie bod/^^efpe* 
cially in the northern hemifphere. 

* Pieces of the red ore of Iron, are frequently picked up along the 
coafts of New- York. They are sofit enough to be employed by the millera 
to make marks on barrels of flour, in addition to the brands from-liot 
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bly magnetic : and though fragile, many of them are 
bard enough to scratch glass : they all afford a red pow- 
der. Iron Glance is considered, by many mineralogists, 
to be an oxide of iron, but not one variety has yet been 
analyzed. . It occurs crystallized ; in lamellse ; mica- 
ceous ; in scales ; in globular masses, and in stalactites ; 
also compact and ochrey. 

Chrystallized Iron Glanre occurs under very different 
circumstances. It is abundantly found in tbe old and 
famous mines of the Island of Elba, in very brilliant and 
frequently, very large crystals; and in Saxony, Bohe- 
mia, Silesia, Switzerland, France, Norway, Sweden, 
and in Cornwall. It is also met with, principally in irre- 
gular and compressed crystals, in the fissures of the lavas 
of the Puy de Dome in France, of Vesuvius, also in the 
Lipari islands, and the volcano of Stromboli. 

It affords an excellent malleable iron, but somewhat 
hard ; and also a good, but not the very best, cast iron. 
Its specific gravity is about 5. 

In lamellcB of a shining metallic lustre, it is met with 
in Caernarvonshire, and at Kskdale in Cumberland. 

The micaceous variety is found principally with other 
ores of iron, and sometimes with coal ; it occurs in mi- 
nute scales of a reddish black colour, and unctuous to 
the touch. It is found in the Hartz, at Schemnitz in 
Saxony, &c. and at Tavistock in Devonshire, and Dun* 
keld in Perthshire ; the scaly variety seems to differ ve- 
ry little from it. 

Red Haematites Iron ore, is of a bluish grey colour, 
with a metallic lustre, and passes into brownish red ; it 
occurs in globular and stalactitic masses, which internal- 
ly have a fibrous diverging structure ; and are sometimes 
in concentric layers. Its specifig gravity is nearly 5. It 

irons. They were in all probability walhed from the interior country, 
where iron ore abounds, to the sea coaft, bv the weight and preflure of 
water that broke the barriers, and covered tne alluvion of the ocean with 
another and more recent alluvion from the mountains. 

My fpecimens from Elba, are diverfified and elegant. Ore of the crys- 
tals ha» the faces of a mirror ; and the lides are fo bright, that the fiice, the 
eye, and even, a hair are r^e<%ed in the moft perfed manner to the behol- 
der. Quartz, opal, and fliort-aibeftos (mineral cow.itch) accompanied 
my box of articles. 

The mieaceous ore of iron ore ezifts in New- Yori, Vermont, and va^ 
riout other places. 
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b found in Saxony, Fnuice, Silesia, and in England ; 
very abundantly at Ulverstone in Lancashire ; and io 
the Forest of Dean in Gloucestershire ; but Norway, and 
other Northern countries, seem almost destitute of this 
variety. It affords excellent iron, both cast and mal- 
leable ; most of the plate iron and iron wire of En^and 
are made of it. When ground to fine powder, it is large- 
ly employed in the polishins of metal. 

The Vompaci variety is of a dark steel-grey, brownish, 
or blood red colour, and is found in mass, disseminated, 
&c. and sometimes in crystals that have taken the forms 
and places of those of other substances. Jt is found in 
France, Germany, Norway, Siberia, and at Uiverstone 
in England, and occurs both in primitive and secondanr 
countries. It affords good cast iron, and malleable though 
somewhat soft, bar iron. 

Reddle, Red Ochre, or Red Chalk, is of a blood red, 
passing into brownish red. It is dull, earthy, and is nearly 
without lustre. It generally accompanies the two pre** 
ceding varieties. It is used in the arts. Near Platte in 
Bohemia it is smelted, and affords very excellent mallea- 
ble iron. 

BROWN 'IRON ORE. 

Brown iron ore, like the preceding species, is found 
under several varieties of form ; but does not resemble 
it in being slightly, magnetic : all its varieties afford a 
brown powder. It is not certain wherein it differs from 
the Red Iron ore ; most of the varieties of the Brown 
Iron ore have been proved to contain a small proportion 
of oxide of manganese, and this is supposed to constitute 
the difference between the two species. It also occurs 
scaly ; in globular masses, and stalactites ; also compact 
and ochrey. 

The scaly variety seems to differ in its internal cha- 
racters from the scaly variety of the red, only in being 
of a colour between steel grey and clove brown. 

The Brown HcBmaiites* is found under aearly the same 

^ *A <=f"ya^ variety of this ore, conuioii^ encrmtet aod shells ai 
renuy of the fca, was brought to me fhim Oaeidt, hj Gov. O. W. 
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circumstances, but not altogether in tbe same Countries 
as tbe red ; it yields a better cast iron tban tbe brown ; 
but the bar iron of tbe latter is both very malleable and 
very hard, probably from tbe manganese which it con- 
tains; hence it yields excellent steel. Though it is 
fonnd in England, it does not occur in sufficient quantity 
to be wrought. 

The Compact variety is found accompanying the pre- 
ceding in the form of stalactites, and in masses of vari- 
ous shapes. It is remarkable in respect of its forming 
the substance of several petrifactions, as of madreporites 
and coralites. It is dull internally. 

Broum Iron Ochre also accompanies brown haematites. 
It is destitute of lustre, and has an earthy fracture ; it is 
tender, soils the fingers, and is of a yellowish brown co- 
lour. It does not contain any manganese. 

BLACK IRON ORE.^ 

Black Iron Ore is a rare mineral of a bluish black 
colour; ancHs found globular, massive, &c. It is of a 
fine fibrou3 diverging structure, and has a glimmering 
and somewhat metallic lustre. 

The Compact variety seems to have been found only 
in Saxony, Hesse, and some other parts of Grermany, in 
primitive and secondary mountains, accompanying the 
preceding species. It was long confounded with com- 
pact grey manganese ; but it yields a good iron which 
corrodes the sides of the furnace. 

Black Hcematites Iron ore has been found only at 
Scbmalkalden in Hesse. In form it greatly resembles 
the Red Hematites, but differs in being more of a steel 
grey, and of a more delicately fibrous structure. 

Neither of these varieties has been analyzed. 

ton. It 18 deUneated io the laft figure of the third plate of my Geological 
Memoir on North America. 

* It not the beautiful fibrous iron ore whofe cfyAals radiate firom centre 
to circmnference, a variety of this (pedes ? I mean that fort which is work- 
ed at Ancram ; and whole lumps are fonnd among the inland alhiml at« 
tides •f StatoD iilwd 
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CLAT IBON-STONE.* ABOILLACEOUS IBON-STONE. 

Argillaceous Iroo-Stone is of an asb grey colour, in- 
olioing to yellowish and bluish ; also brown or reddish 
brown, which last colour is usually the effect of exposure 
to the atmosphere ; some varieties have a slaty struc- 
ture ; some are glimmering, others dulL It occurs in 
globular masses, solid or pulverulent within; and in 
masses of various shapes, as columnar and lenticular, 
and in little rounded portions about the size of peas. 

The globular masses, consisting of concentric layers 
either hollow, or enclosing a yellowish brown pulveru- 
lent substance, are termed MiUes: externally, these 
masses are very coopact, hard and brown : they are 
found in argillaceous beds in some secondary countries, 
and sometimes abundantly disseminated in aUuvial bills ; 
and are occasionally accompanied by bituminized wood, 
^tites consists of about 77 parts of peroxide of iron, 14 
of water, 2 of oxide of manganese, 5 of silex, and 1 of 
alumine : it is found in Bohemia and Saxony^ in France, 
in beds of sand and of ochre. It is frequently met with 
in the newer secondary rocks, and in tiTe shale of coal 
formations; it occurs at Coalbrookdale in Shropshire, 
and Merth^r Tydvil in Wales, and in Scotland ; at which 
ll^aces it yields an iron of a fine quality. It also occurs 
in Staffordshire, Turicshire, &c. 
The Columnar variety is of a brownish red colour, and 

* ArffiUtceoQs iron qre it found in many places along the iea coaft and 
ihores of New- York. It is found in the kma. of globulu* or roundiih maf- 
iet, which on being broken, are found to contain a kernel of fdter matter, 
ufwdly ochreons, refembling the yelk of an egg, within its flicU. 

Mufes of this kind are mquently found, after having been acddentaUy 
broken. Through the fractured part, the friable internal core w kemd 
occafionally efcapes by wafliing anid attrition, and leaves a cavity behind 
icfembling a tea-cup, an ink-ftand, a hollow fohere, ice 

Fermgmous iron, in the form of a ba£utic ore has been Ibond. at 
Wandome, (Mtd. Ref, Fol, i, f, %i^,J The form was an inregular pen* 
tmo, with truncated extremities, and fonMwhatconrei fiiHaocs. 

Pea-iroB ore from £gg Harbour, was ihown me by John G« Bogert^ 
£imiire. 

Granular iron ore, is common in the Hk^dands. Tfaemaffw are aboat- 
^e fize of peas, and the fpaces are ufuaOy filled by ^partz. Tbec«nfticu« 
txoa of the ore is very compact. 
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is dull, softy brittle and magnetic ; it is met with in 
round masses ai^ in columns. It occurs occasionally in 
beds of shale^ above coal, and in many cases seems a 
pseudorvolcanic product, being accompanied by burnt 
clay, &c. and is met with in Germany in several places, 
and in the isle of Arran. It is not a common mineral, 
and is never wrought as an ore of iron. 

Pisiform or Pea Iron Ore, is mostly found in round 
grains of a dark brown colour; havine an external po» 
lish, and internal earthy fracture, imbedded in a ferru- 
ginous, argillaceous^ or calcareous cement. It is found 
in beds of clay, and in flat beds beneath the suiface : 
but mostly in cavities in secondary limestone. It in- 
cludes less iron, and more alumine and silex, than 
-Utiles. It supplies very considerable iron worka at 
Arau, near Berne in Switzerland ; and the greater part 
of the French iron is said to be produced from this ore : 
but the iron yielded by it is said to be often of a bad 
qiiality, and very brittle. 

BOG IRON ORE.* 

Bog Iron Ore is of various shades of black and brown, 
and is generally of a soil earthy texture. It has obtained 
its name from its being chiefly met with in marshy, 
places, or in those which have been so ; it consists of 
about 66 parts peroxide of iron, 2 of oxide of manga- 
nese, 8 of phosphoric acid, and 23 of water. A variety 
which is nearly black is termed pitchy, and occurs mas- 
sive, with a shining lustre ; it contams about the same 
proportion of iron, combined with 8 of sulphuric, acid 
and 25 of water. The earthy variety, which occurs in 
yellowish-brown cellular masses, has not been analyzed. 
It is found in Saxony, Prussia, Poland, and many parts 

* Bog-ore of iron abounds in North America. It is found on the ifland 
of New- York. It is worked into Bloomery-iron, near Ballftown Springs. 
It fupports the large irDn works at Egg- harbour. It fupplies great furna- 
ces and forges on lK)th fides of the Cheiapeake, in Maryland. It is worked 
in many other places. 

Part of it appears to have been brought to the ftrata where it lies, part- 
ly by the warn from the inland region, when the barriers which confined 
tne interior feas or lakes, gave way ; and partly by the chalybeate fprings 
and oozings of water trickling owm the foil, and depofiting their iron. 

o 
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of the north of Europe ; in the Highlands of Scotland 
and the Orkneys. The acids contained in this species 
are supposed to have arisen from decayed vegetable 
matter ; and it is believed that owing to their presence, 
the iron obtained from Bog Iron Ore is what is termed 
cold-short, and therefore can scarcely ever be used for 
plate iron, never for wire. 

BLVB IRON ORB, OR PHOSPHATBD IRON,"^ 

b of a pale or dirty blue colour : it occurs in slender 
rhomboidal prisms, which are of an earthy texture: 
when fresh cfug it is white, but by exposure becomes 
blue ; and has oeen found consisting of about 47 parts of 
oxide of iron, 32 of phosphoric acid, and 20 of water. It 
is usually found in small portions or nests in certain clays, 
bor iron ore, or peat. It occurs in France, Saxony, 
Poland, and Scotland ; in Siberia, in fossil shells ; in the 
lavas of Etna ; and in England, in the river-mud at Tox- 
teth near Liverpool, and m the Isle of Dogs on the bor- 
ders of the Thames. 

SPATHOSE IRON.f 

Spathose Iron is of a white or yellowish crey colour, 
passm^ by decomposition into yellow, brown, and 
brownish black ; when translucent, it has not the ap- 
pearance of a n)etalliferoi» substance. It mostly occurs 
m rhombs, which are rarely perfect, and is found in 
Veins, principally, of primitive mountains; it is some- 
times accompanied by sulpburet of iron, yellow copper 
ore, grey copper, quartz, -carbonated lime, &c. It is 
met with in Saxony, Hungary, &c. and in many places, 
in sufficient quantity for working as an ore of iron. At 
Schmalkalden in Hesse, there is a bed of the black va- 

* There is an ore of iron, brought from AUentown, near Trenton, N. 
J. that is brown when dug out of the earth, but turns blue by expofure to 
5ie atmofphere. The colour is fine, and as Col. Trumbull believes, pro- 
tniief a valuable article for painters. It is compact, hard and amorphous, 
«nd contains no pholporic acid. fCuthuJb, in Am. Mm. Journaly p, 86.^— 

^ I nave American Ipedmens of the Spathofe iron-ore ; but do not no^sr 
rgnember from what place they came. 
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riety 150 feet thick^ which has been worked for several 
centuries ; and at Somororstro in Spain, there is a hill 
entirely composed of it. It occurs in small quantities 
in several of the mines of Cornwall. Spathose iron ore 
consists of 58 parts of oxide of iron, 35 of carbonic acid, 
4.25 of oxide of manganese, 0.5 of lime, and 0.75 of 
magnesia. The iron obtained from it is particularlv va- 
luaole, as it may be converted into excellent steel im- 
mediately from the state of cast iron ; the bar iron form- 
ed from It is both hard and tough. 

SULPHATE OF IRON.^ GREEN VITRIOL. 

Sulphate of Iron is found in fibres of a whitish, green« 
isb, or yellowish colour, occasionally of an emerald green 
colour ; it occurs massive, in stalactites, and pulverulent 
It is also found crystallized in an acute rhomboid, ac- 
cording to HaUy of 81' 33'. and 98* 37', which is the 
form oi its primitive crystal ; it presents a few varieties 
of-forro. It is met with in most mines of sulphuret of 
iron, of copper, and of zinc ; the two latter bemg rarely 

exempt from iron. 

t 

CHROMATE OF IRON.f 

Chromate of Iron has hitherto been found only mas* 
sive : its aspect is somewhat metallic, and it is hard 
enough to cut glass; it is of a blackish brown colour, 

* Copperas is found native in various places ; being formed chiefly from 
tlje decompofition of pyrites. My abftra^l of the manufactures of the 
United States, returned by the Marihals of the feveral diftri<5b, to the Se« 
cretary of State in 1810, contains the quantities of copperas, or vitriol of 
iron, manufactured in Vermont, New-Jerfey, Tenneflee, «nd other ftates. 
It is now uuderftood that it may be prepared to any demand ; but die 
cheapneis of the article imported from fore^;n parts, fupercedes, in a great 
degree, the domeftic manunicture. It was in a copperas cave that fome of 
the Malay mummies were found. (Miller in Med, Rep»s.) 

t Great (quantities of this mineral exift near Baltimore, in Maryland.** 
It is browmih, inclined towards a rofe-colour. Its ufual form is ^|ranu]ar ; 
though fometimes compaft and maffive. It is frequently bedded m Steati- 
tes, or Soap-rock. Beautiful yellow paint has been prepared by combining 
the chromic acid with load ^Keyser*) A lamdmed chromate of iron 
has been found in the neighbourhood of Philadelphia. 

Soltttiom 9/ ir om in tvater, — Chalybeate fprings are very frequent In New- 
York and around. My experiments en that of Scbooley*t mountain} may 
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and when reduced to powder, of an asb grey. It has 
been found in the Uralian mountains in Siber^ ; and 
since, in nodules and veins in serpentine, near Gassin, in 
the department of the Var, in France. The latter con- 
asts 01 oxide of iron 34 parts, chromic acid 43 ; alumine 
20 ; silex 2. That of Siberia differs principally in con- 
taining 10 per cent, more of the chromic acid and 10 
per cent. less of alumine : it also contains smaO portions 
of lime and of manganese. 

ARSENIATE OF IRON. 

This beautiful substance is rarely found massive, but 
mostly in cubes of various shades of green, yellow, and 
brown, sometimes nearly red; they are translucent, 
and occasionally almost transparent, but possess more 
of the appearance of an earthy, than of a metalliferous 
substance ; by decomposition they become of a dull 
brown, lose their transluceucy, and at length assume the 

}>ulverulent form. The cube is considered to be the 
brm of the primitive crystal ; I possess seven varieties ; 
and it is remarkable, in some of them, that only 4 of the 
8 sofid angles are replaced by planes ; but in the more 
complex variety, each angle is replaced. This mineral 
is said hitherto to have been found only in some of the 
copper veins of Cornwall. In that called Huel Gorland, 
which is partly in argillaceous schistus and partly in gra* 
nite, it was found in the same vein with native copper, 
and some of its ores, as the vitreous, red oxide, and ar- 
seniate of copper ; also with arsenical pyrites, quartz, 
and fluate of lime ; but the arseniate of iron Was gene- 
rally met with nearer to the surface than these substances. 
The arseniate of iron consists of 48 per cent of iron, 18 
of arsenic acid, and 30 of water. 

he pernfed in the American Min. Journal, Vol. i. p. 77—78. My ezpe« 
rknents and remarks on that of the Chappequa fpring near Mount Plea- 
£int, contauied in my letter to J. Smith, £fq. reprefent it as a delicate folu- . 
tion of iron. Mv opinion of the mineral fpring^ at Fluihing, ezprefTed in 
my note to Dr. Bloodgood. exhibits it as containing a higher charge of the 
ferruginous mineral, than is coaunon. Several pumps in the city of New- 
York, afford ftrong chalybeate waters. The like are frequent in the vici* 
nity. There is a plenty of iron in the Ballftown mineral water, ^ 
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MANGANESE- 



Manganese is so difficult to be obtained in the metal- 
lic state, tfaat very little more is known of it than that it 
is of a whitish or iron grey colour, somewhat malleable, 
brittle, almost infusible, and that its specific gravity is 
nearly 7. 

From the black oxide of manganese, ^ all the oxygen 
gas used by the chemist is obtained, and all the oxygen 
entering into the composition of the oxymuriatic acid 
consumed in the bleacheries of Britain, France, and 
Germany. The violet colour employed in porcelain 
painting is obtained from manganese. In glass-makings 
It is employed in th^flfaier kinds of glass, both as a co- 
louring material andlTdestroyer of colour : this applica- 
tion of it is ancient ; it is mentioned by Pliny. 

Manganese belongs perhaps rather more to primitive 
than to secondary countries. In the state of an oxide it 
is found combined in a very considerable number both 
of earthy and metalliferous minerals, though for the 
most part, only in very small proportions. It may be 
said to be found almost universally : it is met with both 
in the animal and vegetable kingdoms, and is an ingre- 
dient of mica, which is a constituent of the oldest of the 
primitive rocks. 

Manganese is found in ores of ^reat variety of aspect. 
They may be divided into four kmds, 

GKET HANOANEaS, 

Grey manganese is either compact, acicular, or crys« 
tallized. When compact, it occurs in masses of various 
shapes, which are internally of a glistening metallic lus- 

^ It has been found, in combination with iron, ftt Ancram, N. Y. For 
its particular hiftory, fee Med, Repos. VoL ii,/. 44*— 3. Alfo diflcminai- 
ted among the roclcs in the neighbourhood of Baltimore, {Gilmor^ American 
Miti, Journal, p, 232.) not far from Vergeaaes, in Venaont, {Gidh) and 
in federal other places* 

02 
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tie ; it is met with in France, Saxony, Piedmont, Bohe- 
mia, and at Upton Pyne in Devonshire, where it is cal- 
led BladC'Wai. It has the singular property of inflaming 
spontaneously when mixed with one-fourth of its weight 
of linseed oil and set in a dry warm place It is compo^ 

Eosed of about 83 parts of oxide of manganese, 14 of 
arytes, together with some silex and carbon : its speci- 
fic gravity is about 4.8. 

The crystallized variety occurs in acicular, rhomboi- 
dal prisms, variously placed in regard to each other, but 

Senerally in radii. Haiiy has described /our varieties of 
leir crystalline forms. It consists of the oxide of man- 
ganese, with an additional but variable proportion of 
oxygen. It is found in nearly the .same places as the 
former variety, and at M endip in Somersetshire, and 
near Aberdeen in Scotland. Bi>th varieties are found 
in primitive, secondary, and alluvial countries* 



NQiL 



8VLPHTTRCT OF MANQANESB. 

The Sulphuret of Manganese is of a blackish or 
brownish erey colour, and has a shining metallic lustre 
when newly fractured. It occurs in mass ; and is fine 
grained, and somewhat lamellar. It is met with at Nag- 
3^ 10 Transylvania, in the veins in which the ores of 
gold and tellurium are found, for which it serves as a 
^angue or matrix ; it also occurs in Cornwall. It con* 
sists pf 82 parts of oxide of manganese, 11 of sulphui?^ 
and 5 of carbonic acid : its specific gravity is about 4.. 

WHITE MANGANESE. 

White Manganese is of a whitish, yellowish, or pale 
rose red colour ; and is found in the same place, and 
tmder the same circumstance, as the preceding varfety. 
It also occurs at Kapnic and Offenbanya, in masses of 
various shapes. It consists of 47 parts protoxide of man-* 
ganese, 40 of silex, 4.6 of oxide of iron, and \^o of lime t. 
its specific gravity is aboUt 2L8k 
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PHOSPHATE OF MANGANESE* 



The Phosphate of Manganese is a rare mineral, hav- 
ing hitherto been found only near Limoges in France^ 
in granite, and in the same vein with beryl?. It is of a 
reddish brown colour ; is hard enongh to scratch glass, 
and may be broken into rectangular prisms with square 
bases. Its specific gravity is 3.46 ; and it consists of 42 
parts oxide of manganese, 31 of oxide of iron^ and 27^ of 
phosphoric acid. 



MOLYBDENA. 

Molybdena is a i*are metal, which has never been 
found pure : it is with difiiculty reduced to a pure state, 
and has only been obtained in brittle infusible grains of 
a greyish white. It is found combined in the melallFc 
state with sulphur ; and in the acid state with lead, in 
the state of an oxide, farming a mineral called Molyb- 
date of Lead, described under that head. 

SULPHURET OF MOLYBDENA.^ 

Sulphuret of Molybdena is nearly of the colour of 
fresh cut metallic lead. It is found massive, and disse- 
minated, more rarely crystallized in six-sided prisms. It 
is opake, stains paper or the fingers, is very soft, lami- 
nated, and easily divisible in the direction of its laminae ; 
and is^ unctuous to the touch, and flexible : it yields by 
analysis 60 of metallic molybdena and 40 of sulphur. 

It belongs exclusively to primitive countries, and is 
rarely found except in granite, in which it is sometimes 
disseminated, and therefore occasionally forms one of 

* The fulphuret of Molybdena, is found frequently in the primitiv& 
j'ocksof New-York. It is foliated, &ining, and flexible ; and imparts a 
ftain like black lead, readily, to paper and the finger& 1 have fpecimcBS^ 
ftommany p]ic«6 ; and granite or gnei89 accconpanies them alk 
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its constituent parts. It has been found in veins produ* 
cing tin ; and b aenerally accompanied by wotfram, 
quartz, and mica ; less frequently by native arsenic, fla« 
ate of lime, topas, be. 

It is found disseminated m a grey granite at the foot 
of a rock called Tal^fre near Mont Blanc. It occurs in 
the tin mines of Bohemia, in the Vosges, and Sweden : 
near Norberg, in the latter place, in a white steatite : in 
Iceland, in granite, of which the felspar is red. It has 
lately been discovered in Huel Gorland and some other 
mines of Cornwall ; it occurs also at Coldbeck in Cum* 
berlandi at Sbap in Westmoreland, and at Glen £Jg in 
Invemessshire. 



TIN.* 

In its pure state, the specific gravity of Tin is about 
7 ; but it has never been found pure, h ia of a white 
colour, approaching that of silver ; and is harder, more 
ductile^ and more tenacious than lead ; it is very fusi- 
ble, and ^ives out a peculiar crackling noise while bend- 
ing. It is the litghtest of the ductile metals. Tin was 
for a considerable time supposed to have been met with 
in the native or pure state ; but it has been pretty well 
ascertained that the specimens which gave rise to the 
opinion, were found on the sites of old smelting works, 
whence these specimens have since obtained the name 
o( Jew^s House Tin. In the natural state. Tin is found 
as a nearly pure oxide, or combined, in that state, with 
small portions of oxide of iron and silex ; it generally 
occurs crystallized ; rarely in mass ; sometimes in de- 
tached rounded pieces from the size of a grain of sand to 
that of a man's fist. It is also found in combination with 
copper, sulphur, and iron. Tin belongs exclusively to 
primitive countries. 

* Tin h mentioned at afforded by a mine, not very far from Kalkaf- 
lias, {Med, Hep. Vol, 7^. 306.) My4*peclnient of Tin from Malacca and 
Uanca, rccdv^dfiroKcapt.HcnryAuiUn, arc io a powdery form and bladt. 
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Tbe alloys of tin with other metals, are mentioned in 
treating of lead, copper, and quicksil?er. Another will 
be noticed under tbe article Bismuth. In a fine leaf, as 
tin foil, it is used for many purposes ; its salts are used 
in dyeing : its economical purposes are well known.^ 

OXIDE OF TIN. 

Oxide of Tin rather resembles an earthy than a 
metalliferous substance. It occurs in nearly c&lpurle^ 
and translucent, crystals, and in crystals of various shades 
of yellow, brown, and black, which are either translu- 
cent or opake. The form of the primitive orytal, is an 
obtuse octohedron of 112M0' and 67°.50', which has 
not hitherto been found uncombined with the planf s of 
one or more of the several modifications to which it is 
subject: the crystals in my possession afford about ISO 
varieties of form, besides numerous compound crj'stids 
or macles. 

Tin is by no means a aniversally diffused metal ; 
many countries are entirely without it : but it is found in 
Gallicia in Spain, and lately 2 or 3 veins have been 
discovered in a granite mountain in Brittany in France.: 
it occurs also at SeiSen, at Geir, and at Altenberg in 
Saxony ; at Schlackeuwald in Bohemia, in Banca and 
Malacca in the East Indies, and in Chili in Sv)uth Ame- 
rica : but most abund.inlly in the western parts of Devon- 
shire and in Cornwall. Though Tin is the lightest of 
the ductile metals, it is remarkable that the natural 
oxide is one of the heaviest of the metalliferous ores : its 
specific gravity is nearly 7. 

The oxide of Tin belongs chiefly, and almost exclu- 
sively, to the oldest of the primitive mountains, and is 
found in veins or beds, mostly the former, in granite, 
gneiss, and micaceous and argillaceous schistus. It is 
often found disseminated in granite. In veins and beds, 
it is accompanied by quartz, mica, lithomarga, talcj 
steatite, fluate and phosphate of lime, topaz, wolfram, 
arsenical pyrites, &c. which, like Tin, are considered 
to be among the substances of the most ancient formation. 
But it is said rarely to be found with carbonate of lime, 
sulphite of barytes, lead, or silver, which often accooi-* 
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p»0T oiber metals. It is renuirkabU that in the veins 
of c3ornwall, Tin is frequency found neater the surlace 
than copper* 

In some of the valleys and low grounds of Cornwall, 
the oxide of Tin is found in grains and masses, rounded 
bj attrition, which frequently bear the marks of crystal- 
lization. The tin is generally intermixed with, or cover- 
ed by, the rubbish resulting from the disintegration of the 
rocks, which doubtless once held it in its native place. 
Small grains of gold are occasionally found with it. As 
in order to separate the tin from the alluvii^ matter, 
streams of water are passed over them : these deposites 
ere called Stream works ; one ef the most remarkabie of 
which is in a branch of Falmouth harbour. 

In these stream works also a variety of the oxide of 
Tin is foimd, which has obtained the name of Wood 
Tin ; which occurs sometimes in wedge-shaped pieces, 
banded with various shades of brown ; and whicn, from 
their divergiue and fibrous structure, appear to be por* 
tions of globiaar masses ; they are mostly rounded by 
attrition. Minute portions of this variety have lately 
been met with in cellular quarts ; they have a very 
flilky lustre. 

TIN PTKITKS. BEUi>MCTAL ORB. SULPHUBET OP 
TIN. 

This rare substance has only been found in the mine 
called Huel Rock in Cornwall, in a vein 9 feet wide, 
Hecompanied by sulphuret of zinc and of iron. Its 
colour is steel grey, passing into yellowish white : it has a 
metallic lustre and granular fracture, and yields easily to 
the knife. Its speciic gravity is 4.3 ; and it consists of 
34 parts of tin, 86 of copper, 25 of sulphur, and 2 of 
iron ; but it does not seem to be ascertained in what 
manner the sulphur is combined with either of those 
metals. 
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TUNGSTEN. 



Tungsten, called Scheelin by tbe French chemists 
and mineralogists, in honor of its discoverer, Scheele, 
is a hard, bnttle, granular metal, of a light steel grey 
colour and brilliant metallic lustre. It is not found in 
the pure state ; but only in the state of an omde^ 
principally combined with lisie, forming a mineral, 
commonly, though improperly, called Tungstate of 
Lime; or in that of an acid, combined chiefly with 
iron ; the latter combination is called Tungstate of Iron 
or Wolfram. 

The ores of Tungsten are chiefly, if iiot exclusively^ 
found in primitive countries. 

TUNGSTATE OF LIHE. 

Tungstate of Lime completehp^ resembles a stone ; it 
is commonly translucent, limpid, and of a yellowish 
colour: it has a laminated structure; it considerably 
resembles carbonate of lead, oxide of tin, and sulphate 
of baryte^s. It occurs ^ both in mass and crystallized. 
The primitive form of its crystals is that of the rectan^ 
gular parallelopiped ; it is more commonly found in the 
form of an octobediron. The varieties of form assumed 
by its crystals are not numerous. 

It is commonly found in tin veins. It occurs in those 
of Saxony, Bohemia, Sweden and England ; and is 
accompanied by wolfram, quartz, mica. Sec. 

The translucent crystals of this mineral are composed 
of oxide of tungsten 78 parts; of lime 18; and ofsilex 
3 : those of Cornwall contain a little iron and manganese. 

TUNGSTATE OF IKON. WOLFUAM. 

ft 

Wolfram is generally of a brownish black colour, and 
principally occurs in veins in primitive mountains, ac- 
companying the oxide of tin ; it somewhat resembles 
certain ores of iron, but is generally heavier; it is met 
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with 10 mass, ind crysiallited. It may be cleaved info 
a rectanrular parallelopipedy wbich therefore is consi- 
dered to DC the form of its primillTe crystal ; the varie- 
ties assumed by it do not exceed three or four. 

It is met with in the tin veins of Saxon v and Bohemia, 
at Puy ies Mines in France, and abundantly in several 
of the tin veins of Cornwall In the mine called Huel 
Fanny, near Redruth, Wolfam is met with in the form 
of the primitive crystal, but very minute. 

By andysis Wolfram yields 67 parts of tungstic acid, 
18 of oxide of iron, and about 7 parts of oxide of man- 
ganese. 



TITANIUM.* 



Titanium is so di£Scult of fusion, that the attempts to 
reduce it to a pure metallic state have scarcely suc- 
ceeded. It is of a copper red colour. 

Two of its ores are nearly pure oxides; in the others, 
Titanium, in the state of an oxide, is in combination 
with other metallic oxides, or with lime, and silex. 
Titanium belongs exclusively to primitive countries. 

The only use to which titanium has ever been put, 
was in the ooroelain manufactory at Sevres, where it 
was emplyed to produce the rich browns in painting it. 
The want of uniformity in colour occasioned its disuse. 

* The combinations of fome of the ores of titanium, were firft difcribed 
with great care by Dr. Bruce, in his Mineralogical Journal, p. 231^-243. 
He has given figures of tie oxyd and the Silicio' calcareous oxyd^ in their 
cryftalliqe forms. To thefe two forms, and to that of xh6 ferruginous oxyd, 
he refers all the fpecies of tk«nium that he has feen. Four kinds were 
found on the iiland of New* York, in the limeftone ridge near Kingfi* 
bridge. Two came from the vicinity of Richmond in Virginia. One 
from Worthington, Maffachufetts. One from the neighlx>urhood of 
Ealtimore. One from an infulated mafs of quartz in Bergen county, 
New-Jerfcy. One from Ticonderoga. One from Lake George. Three 
from Staten-lfland. One from Pe3.1kill. One from Wantage, New*- 
Terfey. There are many other places in the U. S. where titanium has 
been difcovered. 
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TITANIT8. BUTXL. RED aCBOBIi. 

This mineral is of a browDish red colour, and is mostly 
opake, but occasionally is. somewhat translucent, and is 
of abcmt the hardness of quartz^; it may be brdi^en into 
a square prism with square bases, whicn therefore is the 
Ibrm of its primitive crystal It is nearly a pure oxide 
of titanium* 

It b generally found imbedded in quartz, sometimes 
in granite; the hair-like appearance travendi^ some 

Xals of quartz in every direction, are eeneralty crys- 
)f titanite. It is found tJmost exclusively in primi* 
tive countries, or in alluvial deposites in theirneighbour^ 
hood. 

It occurs in a schistose mountain near Mont Blanc, 
accompanied by carbonate of lime, and some ores of 
iron ; at Rosenau in Hunga^, aqd in New Castille in 
Spain, it is implanted in rock crystal in mountains of 
gneiss; at St. Crothard, it occurs m the cavities of ^-> 
nite* mixed with rock ciystal, &c^: and near St Yneix 
in France, and in South Carolina in America, it is found 
in alluvial soil. It is met with also near Bedd^elu in 
Caernarvonshire; and Cairgorm, and Craig Cailleach 
near KiUin in Scotland. 

ANATASE. OCTOIUDBITE. 

Anataste is also nearly a pare oxide of titanium ; it is 
found in octobedrons which are somewhat acute ; Haiiy 
has described four varieties of form to which it is sub* 
ject : its colour is generally bluish or reddish brown. It 
it met with in the neighbourhood of Passau in Bavaria, 
at Bouen in Norway, J^ St. Gothard in Switzerland, and 
in the valley of (^sans in France, mixed with portions 
of granite. 

KXOUINE. 

In the Nigrine, the oxide of titanium is combined 
with about 14 of oxide of iron, and 2 of mai^anese. It 
Js found in primitive rocks, often imbedded m them, in 
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Bayaria, Norway, in Mont KanCi Moot Rosa^ and in 
the granite of ^fjpt. 

mUTIUTS. 8PHB1IE. 

The Rotilite is composed of nearly equal parts of ox- 
ide of titaniani, silex, and lime : U occurs in small crys- 
tals of a yellowish or blackish brown colour* in the form 
of rhomboidal prisms, terminated by 4 sided pyramids : 
it is also found in mass. It is met with nearly in the 
same jdaces as the Nigrine. 

MBVACCAlllTE. 

In the Menaccanite, which is found in mins of a bluish 
black colour, mixed with quartzose sand, in the bed of 
a riyulet at Menaccan in Opmwall, the oxide of titanium 
is combined with 54 parts of oxide of iron^ ^ trace ef 
oxide of manganese, and 3 of silex* 

ISERIITE. 

In the Iserine, about 48 parts of oxide of titanium 
are combined with 48 of oxide of iron, and 4 oxide of 
uranium* It u found in angular masses and rolled pieces, 
near the source of the riyer Iser in the Reisengebirg|e, 
in granite sand ; and in the bed of the river Don in 
Aberdeenshire in Scotland. 



CERIUM. 

Cerium, in its metallic state is scarcely known y Vau- 
quelin succeeded in procuring, l^y the reduction of one 
of its ores, a metallic globule, not larger than a pin's 
head. It Was^ harder, whiter, much more brittle, and 
more scaly in its fracture, than pure cast iron. 

Ceriudd has hitherto been found entering into combi- 
nation in a fbw rare minerals, the- other ingredients of 
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wbicb are principally earthy substances* The Cerite 
and the Alanite differ considerably in their composition i 
in both, the Cerium is in the state of an oxide. 

CEBITE.* 

The Cerite was brought from the copper mine of 
Bastnaes, near Riddacbyta in Sweden ; the mine is si- 
tuated in gn^ss, and the Cerite was accompanied by the 
ores of copper^ molybdena, and bismuth; and with |ni- 
ca, horDblende, &c. 

It is generally of a pale rose colour, but sometimes 
inclines to brown* It occurs massive or disseminated; 
it is.granular, brittle, and easily* scratches glass; and 
consists of 54.5 parts of oxide of cerium, 34.5 of silex^ 
1.25 of lime, 3.5 of oxide of iron, and 5 of water. 

ALLANITE. 

The Allanite occurs in oblique four-sided, or com- 

tressed six-sided, prisms, of II T"* and 63** terminated 
y four-sided summits : it also occurs massive, or disse- 
minated in black mica, and felspar. Externally it is of 
a dull brownish black colour, and is opake and brittle* 
It was brought from Greenland, but nothing is known of 
its geological history ; it obtained its name m honour of 
its discoyerer, M. Allen of Edinburgh. It is composed 
of 33.9 parts of oxide of cerium, 25.4 of oxide of iron, 
35.4 of silex, 9.2 of lime, 4.1 of alumine, and 4 of mois- 
ture. 

Two minerals, one from Bastnaes in Sweden, the other 
from the Mysore^ have lately been found amons others 
brou^t from tbo^e countries, which have been k>und to 
contain cerium ; the former has been analyzed by Berze- 
lius, the latter by Dr. Wollaston ; they considerably re- 
semble the Allanite in composition. That from 6ast» 
naes is called the Cerin. 
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URANIUM.* 

Uranium is a brittle, granular, bard metal, of ex- 
tremely diflScuIt fusibility. 

It is remarakble tbat this metal has ne?er been fotoid 
in any state baying a metallic appearance ;• consequent* 
ly never in tbe pure state. 

It is of a dark grej^ colour, may be cut by the knife, 
. and is, next to telfunum, tbe lightest of tbe metab ; its 
specific gravity being very little more than 6. 

Its ores are only two in number : in both, it occurs in 
the state of an oxide : they are considered to belong to 
primitive countries. No use has hitherto been made of 
Uranium* 

VRAVITB* 

Uranite occurs principally in small crystab of various 
shades of yellow, green, and brown, which are some- 
times transparent, sometimes opake. It is met with in 
nearly the same places and unaer the same circumstan* 
ces as the uran-ochre. In France, at Chanteloube and 
St. Symphorien, and in two or three mines in ComwaH 
It is round in a friable granite. It is nearly a pure oidde 
oF uranium. 

At first sight tbe Uranite considerably resembles a va- 
riety of tbe arseniate of copper ; but differs in tbe form 
of toe crystal. The primitive crystal of the Uranite 
seems to approach tbe cube. Its crystals present seve* 
lal modifications. I possess M varieties of form, which 
are all from Cornwall. The variety from Gunnis Lake 
mine, near Callington in that county, exhibits quadran* 
gular plates, very thin, of a beautiful green colour, and 
transparent 

The oxide of uranium is seldom found entering into 
the compoi»tion of other metalliferous substances, but 

« Suppoied to anft in the fofm ef earHm gnm 09nd, near Boltimore^ 
and at JE&Bnlwkli Maine. {aeavthmL^ 



is met with ia a small quantity in tl^e iserine^ one of the 
ores oftitaDium. 

UBAN-OCHRK. FITCH-BLENDE. 

Uran-echre is mostly of a brown or brownish black 
colour; it occurs globular or massive, Ts sometimes 'dis* 
semioated, or pulverulent : it frequently resembles pitch, 
and is very brittle It consists of 86.5 parts of oxide of 
uranium^ combined with 6 of galena, 2.6 black oxide, 
of iron, and 5 of silex. 

It is met with in veins of copper, lead, silver, &c« 
in Bohemia, Saxony ; and in two or thre^ of the Qop.- 
per veins of Cornwall/ passing through a friable gn^ 
nite.^ . 



TANTAUUMj oh, COLUMBIUM.* 

Tantalium is a metal, having but a slight external mc'^ 
tallic lustre ; it is dull and almost black internally ; its 
specific gravity it' little more than 6. • 

It is only found in the state of an oxide combined with^ 
ether substances ; its ores are only two. They have 
been found only in a primitive n^ountain* 

TANTALITE. 

The Tantalite is found principally in crystals in the 
jCorm of an acute octohedron, and of a bluish grey or 

* As fooD as it was known that an American mineral had afforded- 
a new metal, I endeavoured to make known the particulars, by a ftate- 
ment of them in a periodical work of science. (6 Med, Rip* p. fti2— 3^3.) 
I employed* all the means }n my power to difcover the place whence 
Gov. Wmthrop's ibecimen, found by Mr. Hskhett, so Sir Hans Hoanc's 
collection, might he fuppo&d to have been taken. Ahtt about two 
years of inquily, his deibendiint, Francis B. Winthrop, Efq. of New- York, 
gave me reafon to believe the mineral in queftion was originally found 
near a fpring at Nautneague, a placp where Gov. Winthrop ufed to live, , 
about 3 miles from the margin of the iak*watcr, at Kew-Londoi^- Har^- 
iJour. (8 Mtd, RepQup* 437. J 

Pa 
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iroo black eoloitr. 4t occurs dissetntiiatedy id ^obtthr 
intfltes, in a rem composed of red felspar, triTeiriiig a 
mountain of gnoias, near Brokaem in Abo in Finland. 
It has a metawc lustre when broken ; and is composed 
of 83 parts of oxide of tantalium, 12 of oxide or icon, 
and 8 of oxide of manganese : its specific gravity is 7.9. 



TTTBOTANTALITE. 

The other compound mineral in which tantaliam is 
Ibund is called the Yttrotantalite, from its also contain^ 
nig a portion of the rare eartt^ Yttria* It is found at 
Ttterbj in Sweden, in a vein of felspar with the gado* 
Knite ^ it occurs difeeroinated in masses about the size 
of a nut It b nearly black ; when broken, it is of a shin- 
ihg metallic lustre, and granular. The TttrotantaKte 
consists of 45 parts of oxide of tantalium, and 55 of yttiia 
and oxide of iron : its specific gravity is 5.1. 



CHROME.'' 

Chrome 4s a metri of a greyish- white colour, and ex- 
4remel^ brittle ; it is remarkable that it has never been 
found ui the metallic form, either pure or combined with 
any other substance, but only in the acid state, or in that 
of an oxide. 

The chromic acid is found in combination with lead, 
forming a compound mineral called chromate of lead^ 
ifaready described. 

* Chromate of Iron is found in lax^ ouantities at the bare hlBi, 7 miles 
on the Falls turnpike, maffive and granular, in veins and luoaps diflemina- 
ted thfoo^ a ferpentine rock. Perhaps in no part of the world, has fo 
oivch been difcorered in one place. It furnifhes the means of preparing 
the beautiful paint called the dironeuc yellow, with which the carriages 
and furniture are now painted, in Baltimore. {Gilmor,) It is found aUb in 
octohedral cryitals, very finaU and magnetic, along the ravines and among 
th# ^od of rivulets, nungled with the granular <£romate o^hoa^^Hid^ 
Itis prefiuned the red, green. yeUow and purple, of the Stattm-KbAd ft«- 
utes» near Mew- York, may be derived from Qiramc 
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The Chromie acid taters kkto ijm ccmpm&cn of the 
spiQelleraby. 

The Oxide of Chrome is found in combination with 
iron ; forming a compound already described as chro- 
mate of iron. It is also found in the emerald, and in 
two or three other earthy minerals ; it has likewise 
been detected in some of the meteoric stones, or aero^ 
lites. 

Chrome, as obtained in the metallic state by the che- 
mist, from either of the foregoing compound^ has not 
been applied to any important use : it tinges glass of a 
green colour. It has been ascertained that the emerald 
owes its beautiful green colour to oxide of chnmie : it 
seems therefore probable that chrome may hereiiSler be 
employed as paint 



BISMUTH.* 

Bismuth is of a reddisb>white colour, and very brittle. 
Its specific gravity is nearly 10. 

It is found in the pure or native state somewhat alloy- 
ed by arsenic. 

The ores of Bismuth are few ; in one of them it is 
combined with sulphur ; m another with inferior por- 
tions of other metals, and with sulphur. It is also met 
with combined with oxygen. All its ores are considerd 
to belong exclusively to primitive mountains. 

Bismuth is very. little used, but it enters into the com- 
position of some of the soft solders, and of sympathetic 
mk». It forms alloys with other metals. Tin and bis- 
muth are two of the most fusible metals. The fusible 
metal of Sir Isaac Newton, is composed of 8 parts of 
Msmutb, 5 of lead, and 3 of tin; when this is tbK>wn in- 

* Nati^ Bifinuth in briBiam plates, inter^ieiied throii^h tf; vein of 
fuarts, haa beea found in Huntington, Connecucut. The largeft plate i» 
not more than an inch in diameter, and its for&cc beaatUuHy reticulated. 
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to water tod bemt raplied, it mclli % little btforr llie 
fvater has reached the boilii^ point 

HATITE mUUVtU* 

Natire Btsmuth b ofa salTenr whilet tinged with red ; 
«od occurs massiTe, dendriticali and cryaUlUzed in the 
regular octohedron, which is considered to be the form 
of Its priroitiTe crjrstal ; also in cubes, and in the form of 
an acute rhomboid. It is rarely qoite pure, but mostly 
contains a small portion of cobalt or ars^ic : it is some- 
times so disseminated tbrouchout ita gangue or matrii^ 
as to be scarcely perceptible ; but on subjecting it to 
beat, globules of Bismuth appear on the surface. Its 
Specific gravity is- about 9L^ 

It is met with in Bohemia, Saxony, France, Swabia, 
Transylvania, Sweden, and in Cornwall; it chieffy 
occurs in veins in primitive mountains in KfiUkgoBM 
quarts, calcareous spar, sulphate of barytes, mdurated 
clay, or of jasper, and is accompanied by ores of co- 
balt and nickelj^ and sometimes of silveri sine, and lead» 

SULPHUBBT or BISWDTH* 

Sulpburet of Bismuth is of a colour between tin white 
and lead grey, and is found massive and acicular> it is 
splendent and shining, and brittle. It consists of 60 
parts of bismuth, 36 of sulphur, and a little iron ; but 
in some specimens, the proportion of sulphur does not 
amount to more than 5. per cent. Its specific gravity is 
about 6. . 

It is a rare mineral ; but has been found at Joachims- 
tb'al in Bohemia, at Schneeburg in Saxony, and at Bast- 
naes in Sweden, in a gangue of quartz ; in spathose iron 
ore, at Biber in Hesse ; and in Oomwall* r 

It resembles sulpburet of antimony in colour and is 
Jiable to be mistaken for it. 

A variety, of a dark steel grey colour, has been found 
to consist of about 43 parts of bismuth, 24 of lead, 12 of 
copper, 1 of nickel, 1 of tellurium, and 11 of sulphur, 
and has therefore been termed Plnmb<hCupriferous std- 
fhw€t of Bismuths 
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Anotlier variety of a steel gctj colour has yielded 
aboQt 47 parts of bismatb, 35 of copper, and 13 of sul- 
phur, and has received the name of Cugrtferwu iulphu- 
ret of Bismuth. 

BISMUTH OCHRE* OXIDE OF BISMUTH. 

Bismuth ochre occurs both massive and pulverulent, 
and is of yellowish grey colour, tinged with green. It is 
readilv reduced on charcoal to the metallic state, and is 
thererore considered to be a pure oxide of bismuth : its 
specific gravity is 4.37. 

It is very rare ; and has been principally found at 
Scbneeborg in Saxony, accompanying native bismuth. 
It has also been met wiUi in jComwall. 



ARSENICA 

Arsenic, when pure, is of a bluish white colour; but* 
by exposure to air, becoknes at length almost black. Ita 
speciro gravity is above 8. It is extremely brittle, and 
has a granular fracture. 

Arsenic is a metal of very frequent occurrence : it k 
found nearly pure, when it is called Native Arsenic, and 
in cofiabination with most other metals : its presence, 
when in considerable quantity, may be detected by ex- 

Eosing the substance to beat^ or by striking it wjth a 
ammer, which cause the arsenic to give out an odour ^ 
like that of garlic. It is also found in combination with 

• Ariooic m the fonn called White Pyiritcs or Arfinical Pyrites, itocca* 
fionattjr found adhering to quartz, in primitive rocks. My fpecimens of 
Mifpickd, from Warwick, in Orange County, N. Y. are in roundiih lumps 
of difeeot magnitudes, from that of a man^s fift, to that of a moderate 
fiiedmckMk Eztemally, the mafies are rou^ and tamilhed ; hot withiq, 
ther eihihtt a tin-coloured Inftre. Thcj are very heavy; and readily 
emit gariic-flavoafed vapours of a white colour, hy espofure to even a mo^ 
derate heat. My inlbniMm fidd there was a greil fuantic^ there* 
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oxjgen ; with sulphur ; and in Uk state of an actd^ with 
some ofth^ metab, and also with lime. 
Arsenic belongs chieity to primitive countries* 

NATIVB ABSENIC. 

Native Arsenic is found only in veins in primitive 
mountains. It is of a greyish white colour and metaliic 
lustre ; but by exposure becomes dull ; it occurs in irre- 
gular masses : it is nearly pure, being alloyed lonly by a 
very small proportion of iron, or of cold or silver. Na-> 
tive arsenic is composed b^ some of the ores of silver^, 
cobalt, lead, nickel and iron; also by carbonate and 
fluate of lime, quartz, and some other substances. It 
is usually found in masses, somewhat round : never csys- 
tallized. 

It occurs in the mines of St. Marie aux Mines in 
France, in those of Freyberg in Saxony ; and of Bohe** 
mia, Comwalli and Siberia. 

oxioc ov ABsmic. 

Arsenic in the state of an oxide occurs to thepris* 
matic, acicular, and pulverulent form, in the mines of 
Hesse, Saxony, Hungary, and in a cobalt mine in the 
Spanish Pyrennees. It is also found as an efflorescence 
jn the fissures of the lavas in some volcanic mountaina. 

BEALGAR. ORPIMCNT. SULPBURET OF ARSENIC. 

Arsenic in fbe metallic state,, combined with sulphur, 
forming sulphuret of Arsenic^ is termed, when of a red 
colour, Realgar; when yellow, Orpiment. 

Realgar is of a red colour, passing into scarlet, or 
orange. It is found disseminata, in mass, or crystal- 
lized. Its primitive crystal is the same as that of sul* 
puur, an acute octoheron. Haily has mentioned six 
i^arieties of its crystals. It is very tender and brittle. 

It occurs in the primitive mountains of Grermany, 
Switzerland, Hungary, Saxony, and Transylvania* 
De Bom mentions a vein of it between Craliciat and 
Transylvania, about twelve feet thick. It occurs also 
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in the lacinity of volcanoes,, as of Etna, Vesuvius &c. 

It is employed as a paint; and in Siberia, it is given 
as a medicwe in intermittent fevers* 

Orpimeni is of a bright lemon or golden yellow co^ 
lour; it is found disseminated ; in mass ; or crystallized 
in octobedrons, which are notjvdl defined. It seems 
rather to belong to stratified or secondary mountains 
than primitive ; and is sometimes accompanied by real- 
gar. 

It occurs in Moldavia in Hungary, in a vein of Pyri* 
tous copper ^nd in a ferruginous cla^ at Tbajoba ; it is 
also found in Transylvania, Georgia, Wallachia« and 
Natolia. 

It is emtdoyed as a paint. The Romans used the 
bright gold coloured orpimeot from Syria for that pui^ 
pose, and esteemed it highly. 

Realgar consists of 75 of arsenic, and 26 of sulphur : 
Orpiment, 57 of arsenic, and 43 of sulphur* 

mSPICKLE. ABSERICAL PYBITCS# 

This substance is of a silvery or yellowish white, and 
occurs in mass, disseminated, or cr^allized, in almost 
all metalliferous primitive mountams ; and abounds in 
many of the tin and copper veins of Cornwall. A spe- 
cimen analyzed by Thompson, yielded 48.1 of arsenic, 
36.5 of iron, and 15.4 of sulphur ; another analyzed by 
Berzelius yielded only arsenic, and iron. 

A variety containing from one to ten per cent, of sil- 
ver, is found only at Freybei^ if^ ^axony. . 

The primitive crystal of Mispickel is considered to 
be a right rhomboidal prism. It is subject to several 
modifications ; the crystals in itiy possession exhibit the 
planes of 7 modific^ions, combined in 34 varieties of 
form. 
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COBALT.* 

Cobalt is of ft gray cohrar, with m tni|^ of red, tad 
kfts the mzffieAc propertiefl of iroa : it is ▼eiy difficult 
of (Moo ; Its apecific ffftvity is tbout 8. 

It has never been found in the pure, or native stale } 
but is mosdy oombined with arsenic and sulphur ; some* 
times minenlised by the sulphuric acid, kc. 

The ores of cobalt occur in vekis both in {uioiitiTe 
and in secondary mountains : mostly accompanied by 
some of the numerous ores of copper, sometimes by 
natiFe bismuth, native silver, native aisenic^ and the 
ores of silver. 

In Cornwall, cobalt occanooally otcurs in co^[»er 
veins ; sometimes in those of a conttaiy direction, b 
one of the latter description, it is found m a mine called 
Huel Spamon, near Redruth, (which is situated in ar* 
gillaceous schistus) combined with bismuth, nickel^ 
arsenic und sulphur : a block, principaUv cooustiffg of 
these substances, which weighed 1333 lbs. was lately 
raised froip that mine. 

Cobalt is very little used except in the arts. • It is 
brought to this country reduced to the state of an oxide, 
of an intense blue colour, called xc^^ which when 
melted with 3 parts of sand and 1 of potash, forms a 
blue glass, and when pounded veiy fine is called smdts, 
and is then employed to give a blue tint to writing pa- 
pers, and in the preparation of cloths, lifcces^ linens, 
muslins, &c.; for colouring glass, and for painting 
bhies on porcelain. So intense is the blue or zaffre, 
that one grain wilt give a full blue to 240 grains of 



* A coniiderable quancity <^ ore from the Cobalt mint at Chatham^ 
aear Middletown in Connecticut, was brought to New-York a few years 
ara The metal is diflcminated through a very foUd rock, of the hcra- 
hlende kind. It ^pciu^ io fiiining veins and ipedkt, almoft reGaahiting 
arSmical pyrites. The ctloor of the xock is greeniih. 
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OEET COBALT. 



TheBri^hi White Cobalt of Aikin is commonly called 
Grey Cobdt. It is of a nearly silver white coloar> but 
has a dight reddish tinge : it occurs crystallized ; yields 
with difficulty to the knife ; is brittle ; attracts the mae- 
netic needle ; gives a spark by the hammer, and yields 
a gariicky odour. It occurs in masses of various shapes, 
aim in crystals of great regularity. The form of the 
primitive crjrStal is considered to be the cube ; the crys- 
tals in my possession exhibit the planes of four moclifi- 
cations in 22 varieties of form, remaikably resembling 
those of the sulpfauret of iron. 

It consists of 44 parts of cobalt, 65.5 of arsenic, 0.5 
of sulphur : its specific gravityabout 6 A. 

It is found in Norway ; at Tunabere in Sweden ; An- 
naberg in Saxony ; also, though rarely, in Swabia and 
Stiria. In Soxony and Norway, it is contained in beds of 
micaceous schistus, and is accompanied by quartz, py- 
rites. Sec. 

The Grey Cobalt of Aikin, and which is of a steel 
grey colour, hard and brittle, is found in several of the 
copper veins of Cornwall : it is generally compact and 
massive, and has much the aspect of native arsenic. It 
consists of 20 parts of cobalt, 24 of iron, 33 of arsenic, 
together with some bismuth and earth, and appears to 
be a variety of arsenical cobalt. 



ARSENICAL COBALT. 



This mineral is of a shining white colour, and is found 
in masses of various forms, and crystallized in the form 
of the cube : Haiiy describes four varieties in the form 
of its crystals, which pass into the octohedron. It does 
not attract the magnet. It is found in some of the cop* 
per veins of Cornwall ; also in France and Spain ; at 
Annaberg and Schneeberg in Saxony; and in Bohemii^ 
Sic. Klaprotb says that it contains arsenic, iron, and 
sometimes silver and nickel. It is heavier than grey 
cobalt; its specific gravity being 7.7. 

<4 
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BABTHT COBALT. 

Eartbr Cobtit is of Tarious shades of yellow, brown, 
and black. It has no metallic splendour ; it sometimes 
occurs in masses, sometimes almost pulveruleut, and is 
remarkably li|;bter than the preceding variety, not being 
equal to half its weight It has not been analyzed, but 
the cobalt is conndered to be in the state of ao oxicfe 
in this variety. 

It is found in some of the Cornish mines ; and at AI- 
derly Edge in Cheshire in red sandstone. It is also found 
in Saxony, at Schneeberg and Kamsdorf ; and ia tbe 
Tyrol, Thuringia, &c. 

BBD COBALT. 

Red Cobalt is also called arseniaied Cobalt^ on ac- 
count of its being supposed to be cobalt mineralized by 
Uie arsenic acid . but it has not been analyzed. It is 
also called Cobalt Bloom^ and passes from nearly white, 
through peach bloom, to a cnmson red colour : it is 
found in small quantity in silver and copper veins. It 
is said to have been found in Cornwall; m Stirlingshire ; 
and near Edinburg. 

3BO VITBIOL. SULPHATB OF COBALT. 

Red Vitriol has been found only at Hessingrund near 
Neusobl in Hungary, in the form of translucent stalac- 
tites of a pale rose colour, and enclosing drops of water. 
It consists on^ of cobait mineralized by tbe sulphuric 
acid« 
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NICKEL* 

Nickel is of a yellowish white colour ; it is attractable 
I>y'the magnet, though in a degree considerably less than- 
iron ; it is ductile, and nearly as malleable as silver ; its 
specific gravity is about 9. It has never been found pure, 
and its ores are only two in number. 

It is remarkable that nickel, which is one of the least 
abundant metals, has been found by analysis to enter 
into the composition of meteoric iron, and of all those 
stony substances which in various parts of Europe and 
America, have fallen from the atmosphere; whence 
they are termed meteoric stones. 

The uses of nickel are not numerous ; it is chiefly 
employed in alloys with other metals. 

KUPFBRNICKEL. COPPER NICKEL^ 

Eupfemickel is of a pale copper-red colour, and is 
commonly found massive ; its fracture is granular, with 
a metallic lustre ; it yields vrith difficulty to the knife, 
but is brittle. It is hard enough to give sparks by the 
steel, givine out an arsenical odour. It has not been 
analyzed ; but it is ascertained that it consists principally 
of nickel and arsenic, combined with sulphur, iron, co- 
balt and bismuth. 

It is most abundantly found at Joachimsthal in Bohe- 
mia ; Schneeberg, Freyberg, and Annaberg, in Saxony ; 
and Andreasberg in the Hartz. It is also met with in 
Cornwall ; at Allemont in France ; in Stiria ; in Arra- 
gon in Spain ; and at Koly wan in Siberia. It is met 

* I have ilrong re^fons to believe Nickel is only a mo<iification of iron ; 
though the ^reat authorities lean the other way, favouring the notion of 
its being a di(Un^ metal. So it is now to be confidered. 

It is reported on ^od evidence that nickel accompanies copper in Ma- 
ryland, suid cobalt in Connecticut. It was an in^edient m the atmqf- 
fheric ftones, that fell at Wdlon in Connecticut, in Dec. 1807, ib fuch 
coinbiaafion that the metallic iron, which was a large ingredient in the 
ftone, was bclicred to be mofily alloyed by nickcL (xi Mal» B^ot,^^ 209. 
-M30 
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with prindpally in Teins io primitiye mouDtains, accom* 
ptnyiog the ores of ulver, cobalt and copper. 

VIOKBL OCHRB. 

Nickel Ocbre has only been met with in tbe polFem- 
lent form, generally investing the preceding ore of nick- 
el, and sometimes the ores of cobalt. It has been de- 
tected in the chrysoprase (to which it probably imparts 
its green colour.) and in the soft green substance in 
which it is found. 

It is considered to be an oxide of nickel : but has not 
been analysed. ^ 



SILVER.* 

Silver, when pure, is soft, opake, and flexible ; a piece 
one*tentb of an inch in diameter will support two Imn- 
dred and seventy pounds without breaking Its specific 
gravity is about 10. It is very white, shimng, and midle- 
able, and is found in tbe pure or native state ; its ores 
are numerous. It occurs combined with antimony, iron, 
arsenic, lead, copper, bismuth, alumine, and silex ; and 
mineralized by sulphur, and by the carbonic, sulphuric, 
and muriatic acids. 

The ores of silver, whatever may be their composi- 
tion, are prmcipally met with in primitive rocks, but not 
of the oldest formation ; they are also found in veins ia 
secondary rocks ; but never in alluvial deposites. Silver 

* Native Silver was diicovered at Singfine, N. Y. and the mine work- 
ed as long ago as 1775. When I viiited the fjpot in i8z6, the ihaft and 
every part was filled with water. A few fpecimens of the native filver 
found there are ftill extant. There is a little piece in mf collcccioa. The 
quantity was very finall, and the adventurers loft money by the under, 
taking. Incoofiderable quantities have been obferved in a £ew other places. 
A rich collection from Chili, was made by Mir. Taber, and broudit to 
N«w-York. I few thefe fuperb Specimens feveral times. It is iaid that 
filver ezifti io the copper of the Schuyler mine, near New-York, co the 
amount of «rom 4 to 7 ounces in xoo lbs.— /'e Med, Rtpouf, z^-) 
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tinerefore is not regarded as being one of the most an<^ 
cient metals. 

The mines of Peru and Mexico furnish annually ten' 
times more silver than all the mines of Europe unitec). 

According to Helms, the mine of Jauricociia, in Peru* 
\irhich is about three miles above the sea, contains a pro- 
digious mass of porous brown iron-stone, half a mile 
long, as much broad, and about one hundred feet in 
depth, which is throughout interspersed with pure silver; 
and contains a white argillaceous vein, which is very 
much richer. It is asserted that Jauricocha and the mines 
of the district surrounding it, have yielded forty millions' 
of dollars in a year. 

.The uses of silver are numerous, and for the most 
part obvious. In coin, silver is alloyed bv one part of* 
copper to fifteen of silver. The yellow colour, used in^ 
porcelain painting, is oxide of silver. 

N'ATIVB aiLVEIU 

Native diver, when pure, is white, and has a sHining:: 
metallic lustre, but it is generally tarnished externally y 
it is softj flexible, and malleable ; it occurs massive, ca-- 
pillary, ramose, and crystallized in cubes and octohe'* 
drons; but as the structure of the crystals is not of that 
description which admits of regular cleavage, their pri' 
mittve form has not been, determined. It is less mallea* 
ble than silver that has been melted in the furnace, on^ 
occount, as it is supposed, of its bemg genersdly alloyed 
with small portions of other metals } as gold, copper,« 
arsenic, and iron. A specimen assayed by Dr. Fordycci 
yielded 28 per cent, of gold : when this metal is mixed 
with it, the colour approaches to that of pale brass y 
when alloyed by copper, it has a tinge of red. 

Native silver haflkbeen found in rocks of almost every) 
description ; principally in the newer primitive. In th& 
mines of Konesberg in Norway, now almost exhausted^ 
it was found m carbonate and fluate of lime, &c. ; at 
Schlangenberg in Siberia, on sulphate of barytes : at* 
Allemont, it is disseminated in a ferruginous clay. $ Iw 
Cornwall, it was found in the Herland mine imbedded' 
uk a soft xmij and accompanied by sulphuret of lead^> 
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oobtit, qntrU, do. in a rwa pMuig Ibioiirii aigSsoeou^ 
aebistiis : this vein ran north and south, u^tBtaecdog 
wittsof eopper, which always in Cornwall ran east and 
west. But natiTe silver is foond in Europs, most plea- 
tifiilly in the mbes of Saxony, Bohemia, and Swab«u 

MtlUOnUh SILTCA. 

Antimonial Sitrer b of a jellowisb white, has a^shinii^ 
metallic lustre, and is often tarnished externally : it 
occurs in gruns, massive, and crystidlixed in prismatic, 
but not very determinate crystals* It eon^s of silver 
united with antimony in variable proportion; imt tbe 
former, according to two analyses, is not less than 77 
per ceot. of tbe mass. It is not abundant ; but is met 
with in veins of calcareous spar and sulphate of barytes^ 
accompanied by native silver, sulphuret of lead, &c» at 
Chiadalcaoal in Spain, and in Swabia. 

An ore consisting of about 12 parts of silver, united 
with about 44 of iron, 35 of arsenic, and 4 of antimony, 
IB called Jt^enia^ drUimonial silver. 

SVLPHURKT OF SILVIR. VlTR£Ora SILVER. 

This mineral is of a dark metallic lead gttj colour,, 
and b c^en tarnished externally ; it is soft, malleable, 
easily cut by the knife, and occurs of indeterminate 
shapes, capillary, ramose and crj^stallized in the cube, 
octohedron and dodecahedron; but not admitting o£ 
regular cleavage, the primitive form of its crystal has 
90t been determined. It consists of 85 parts of diver, 
and 15 of sulphur. Its tenacity is so great, that Augustus^ 
tang of Poland, had some medals struck of it. 

U occurs ia veins, mingled with other ores of silver, 
and accompioiied by native silver; sulphate of barytes, 
' end sulphuret of lead, iroii, copper and zinc, it is 
fimnd in the Saxon, Bohemian, Swabian, Hungarian and 
Norwegian mines, and it b said to have been found- in 
Cornwall : but tlM) most brilliant specimens are thought 
lirom Siberia, consisting of groupes of crystals covered 
by capillary native silver, 2 or 3 inchea in length. 
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BED 8ILVBB. BUST 81LTEB. 

This mioeral is of a brilliant red colour, and is fre- 
quently transparent ; it occurs dendritic, massive, and 
crystallized, generally in the bexahedral prism^ which 
is sometimes modified ; it assumes about 40 varieties in 
the forms of its crystals, the primitive of which is an 
obtuse rhomboid of 109'' 28' and 70'' 32', according to 
Haiiy^. It is brittle, yields easily to the knife, and 
consists of about 70 parts of suiphuret of silver, combi* 
ned with about 29 parts of suiphuret of antimony. It is 
usually found in veins, mingled with other minerals ; such 
as sulf ihuret of lead, cobalt, native arsenic, realgar, grey 
copper, spathose iron, iron pyrites, suiphuret of zinc, &c. 
and is met with in all silver mines ; but principally in 
those of Freyberg, St Marie-aux-mines, and Guadal- 
4anal| &c« 

BBITTLB SUIiPHUBBT OF SILVER. BRITTLE SILVBR 
OLARC£. 

The colour of this mineral is dark grey, passing into 
iron Uacky and is of a bright and shining metallic lustre 
externally; it is soft and brittle, and occurs massive^ 
and in hexahedral prisms variously terminated, and in 
quadrangular tables. It consists of 66.^ parts of silver, 
10 of antimony, 12 of sulphur, 5 of iron, 0.5 of cop- 
per and arsenic, and oae or earAy impurities. It is met 
with in veins containing some other ores of silver and 
suiphuret of lead, &c. io Hungary, Transylvania, Saxo- 
ny, Bohemia, Peru, &c. 

WHITE SILVCB. 

White silver is of a light lead grey colour, passing into 
steel grey ; it is found massive and disseminated, and 
has a metidUe lustre ; it is soft and somewhat brittle. 
Its specific gravity is 5.3 ; it consists of 48.06 of lead, 
20.4 of silver, 7.88 of antimony, 2J25 of iron, 12.25 of 
sidphur, 7 of alumine, and OJ25 of silex* It has beeni 
procured from the oiine HiBmelfoist near Fcejbeig in 
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Saxooji where it was accompanied by other ores of 
silrer, and with- antimony, brown q»ar, and calcareous 
spar. Some specimens have been met with passing 
into brittle sulphuret of silver; otheis into plumose an- 
timony. 

BLACK SILTBBr 

« mack silver is iron black, pasring into a steel grev 
colour ; it occurs disseminated, massive, and crystalh* 
zed in tetrahedrons ; it is somewhat hard, brittle, and 
has a shining metallic lustre. It is by some considered 
to be an argentiferous variety of the sulphuret of eop-^ 
per. 

BI81IUTHIC 6ILVBB 

This mineral is of a light lead gre^ colour, whicb 
becomes deeper on exposure to the air : it occurs dis- 
seminated, rarely massive, and consists of 33 part^ of 
lead, 27 of bismuth, 15 of silver, 4.3 of iron, 0.9 of 
copper, and 16.3 of sulphur. It has only been found 
in a mine in the vallev of Shapbach in the Kack Forest; 
and* was accompanied by quartz, borastone, and coppep 
pyritesw 

CARBONATE OF SILVBB. 

Carbonate of silver is greybh, passing into iron black, 
and has a glimmering or shining metallic lustre. It is 
soft^ somewhat brittle, and heavy ; and consists of 72.5 
percent, of silver, 12 of carbonic acid, 15.5 of oxide- 
of antimony^ and a trace of copper. It was found about 
thirty years ago, accompanied hj native silver, sulphu- 
xet of silver, and grey copper, in a vein of sulphate of 
barytes at Altvuilfatch. 

HOBN SII^TER. MUBIATE 0(F SILVEB. 

This mineral is of a peari crey colour; occasionally 
^is ereenisb blue or reddish brown, and is remarkable 
Pw »euig 80 soft as easily to lake the impression of the 
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nail) and for its translucency. It has a waxy lustre ; is 
fusible in the flame of a ckndle, and is generally found 
investing and massive, rarely crystallized in small cubes. 
The massive consists of 88.7 per cent, of muriate of sil- 
ver, six of oxide of iron, 1.75 of alumine, and 0.25 of 
sulphuric acid. It has been found at Andreasburs in 
the Hartz, in the Mexican, Peruvian, Saxon, and Bo- 
hemian mines; those of John^eorgenstadt formerly af- 
forded large quantities of it. It is also met with in 
Hungary at Scbemnitz ; in France near Allemont, and 
in several mines in Cornwall, though not abundantly. 
It has been remarked that Horn silver is commonly met 
~ with near the surface in veins, and frequently with or- 
ganic remains. 

A variety is met with of a brownish white, but exter^ 
nally of a slate blue colour ; it is massive, dull, opake, 
and earthy ; and consists of about 33 parts of muriate of 
silver, combined with about 67 of alumibe. It is called 
BuHermUk silver^ and b found at Andreasberg in the 
Hartz. 



COPPER.^ 

Copper, in its pure state, is so tenacious, that a wire 
one-tenth of an mch in diameter will support two hun- 
dred and ninety-nine pounds and a half, without break- 
ing : its specific gravity is about 8. 

Copper is harder and more elastic than silver ; and is 
the most sonorous of metals : in respect of fusibility it is 
between gold and iron. It is of a pale red colour, with a 
tinge of yellow. Its ores are numerous. It occurs in the 

* Native Copper has been found in many places. I mention a few of 
die localities.— In conlbiicting the fortifications at the Narrows on Staten- 
ifland, between the city of New-York and the ocean, feveral pieces of na* 
live copper were found by the workmen in that alluvial foiL The par- 
cels were buried at different depths. Mr. Dawfon brought me fmall flat- 
ted pieces of native copper from Vii^inia, which, if I recollect right, were 
found near Frederickibui^ At \^>odhridge, N. J. there is a native copg. 
per of remarkable beauty* 
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pure or native state ; abo combined with iron, antimoDyy, 
silrer, arsenic, and with silex^Rme, and water, and mi- 
neralized by oxygen, sulpbur, "and by the carbonic, ma- 
riatic, phosphoric and arsenic acids. 

The greater part of the ores of Copper seem to belong 
chiefly, though not exclusively, to primitive conntries ; 
and are found both in veins and in beds. Native copper, 
the red oxide, the sulphuret, yellow copper, grey cop- 
per, and the arseniate, have been found principally m 
these countries ; the localities of the phosphate and mu« 
riate are less known ; but the variety of green carbonate, 
termed Malachite, is said to have been met with in every 
variety of country The mines of Tunaberg in Swedeo, 
and some others, as well as that of Ecton in Stafford* 
shire, (which yielded theyellow copper ore) are situated 
in compact limestone. The mines of Cornwall are situ- 
ated both in argillaceous schistus and granite. 

Veins containing copper are not esteemed to be of so 
ancient formation as those enclosing tin ; because, when 
the veins meet with each other, those of tin are always 
traversed by those of copper ; but the ores of both these 
metals are often found in the same veins in Cornwall : 
the copper being generally beneath the tin. 

Mines of Copper are largely wrought in England, 
Germany, Sweden, and Siberia : those of Spain, France, 
Ireland, Norway, and Hungary, are much less extensive 
and numerous. Copper has been found in Asia, Africa, 
and America, in considerable abundance. 

The uses of copper in all its various states are almost 
endless, and only, if at all, inferior to those of iron* Al- 
loyed with certain proportions of zinc it forms brass, 
J)inchbeck, tinsel, and Dutch gold, in imitation of gdld 
eaf. With a small proportion of tin, copper forms 
bronze or bell metal ; but if the proportion of tin amount 
to one-third, it forms speculum metal, used for reflecting 
telescojpes. With zinc and iron, it forms tutenag. In 
porcelain painting, the green is obtained from copper* 
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. If ATIVB COPPBB,* 

Native copper is of a yellow red colour, has a metal- 
lic lustre, and is often tarnished externally of various co- 
lours ; it occurs massive, capillary, dendritic, and crys- 
tallized, and is malleable and flexible. It assumes the 
form of the cube and of the regular octohedron ; but 
not possessing that structure which allows of regular 
cleavage, either of these solids may be considered as the 
primitive form of its crystals, which are very numerous, 
but not very intelligible, on account of their extreme 

* There is reafon to believe, that native copper exifts in larger blocks or 
mailes, on the fouth fide of Lake Superior, than in any other part of the 
world. It is found too at Green Bay, on the weft fide of Lake Michigan. 
I have fpecimens of both. The metal is remarkably pnre, as appears by the 
following analjfis, made at the mint of Utrecht, in the Netherlands, at 
the requcft of Dr. Euftis, the Minifter Plenipotentiary df the United 
States, who earned fpecimens with him to Europe. 

The report from the mint, is in thcfe words :— " From every appear- 
ance, the piece of copper feems to have been taken from a mafs that has 
undergone fufion. The melting was, however, not an operation of art, 
but a natural effect caufed by a volcanic eruption. 

The ftream of lava probably carried along in its courfe the aforefaid 
body of copper that had formed into one collection, as faft as it was heat- 
ed enough to run, from all parts of the tnine. The united mafs was pro- 
bably borne, in this manner, to the place where it now refts in the ibif. 

liie cryftallized form, obfervable every where on the original furface 
of the metal that has been left untouched or undifturbed, leads me to pre- 
fume that the fufion it has fuftained was by a procefs of nature ; fince this 
cryftallized furface can only be fuppofed to have been produced by a flow 
and gradual cooling, whereby the copper affnmed regular figures as its 
heat pafled into other fubftances and the metal itfelf lay expofed to the 
air. 

As to the properties of the copper itfelf, it may be obferved that its co«- 
lour is a clear red ; that it is peculiarly qualified for rolling and forgine t 
and that its excellence is indicated by its refemblance to the copper ufuaUy 
employed by the Englifh for plating. 

The dealers in copper call this fort Pervotam eopfer^ to diftinguifh it from 
that of Stoeden^ which i^ much lefii malleable. The fpecimen, under con- 
fideration. Is incomparably better than Swedifli copper, as well on account 
of its brilliant colour, as for the finenefs of its pores, and its extreme duc- 
tility. 

Notwithftanding, before it is ufed in manufactures, ar for the coining 
of money, it ought to be melted anew, for the purpofc of purifying it from 
inch earthy particles as it may contain. 

The exammation of the North- American copper, in the fampk received 
from his excellency the nunifter, by the operations of the cupel and the 
teft by fire, has proved that it does not contain the finaDcft particle of fil- 
ver, gold, or any other metal." 
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limbil]^ to that kind of compoand structure which consti- 
tutes the macle. The crystals in my possession exhibit 
about 80 varieties of form, and were all brought from 
Cornwall ; where Native Copper has occasionally been 
found in considerable abundance, accompanied by the red 
oxide, (into which it sometimes passes,) and oecasionaUy 
by the jgreen carbonate and the arseniate of Copper; and 
by quartz and fluate of lime. The copper veins of Corn- 
wall are situated both in argillaceous schistus and gra- 
nite. Native Copper is occasionally found disseminated 
in the serpentine of the Lizard point ih that county. 

Native Copper is rare in France ; but is veiy abun- 
dant in some parts of the Uralian mountains in &'beria ; 
at Hemgrund m Saxony, the Hartz, at Fahlun in Sweden^ 
and near the Copper Mine River within the arctic circle 
in America. That of Japan and that of Brazil, are said 
to contain a considerable proportion of gold. (Quartz, 
fluate of lime, carbonate of lime, and sulphate of barytes, 
usually accompany Native Copper ; the two latter have 
rarely been met with in Cornwall, and not at all accom- 
panymg Native Copper. 

SUliPUCEKT OF COPPER.^ OLARCB COPPEB. 

Sulphuret of copper is of a lead or iron grey colour ; 
it has a shining metallic lustre, and yields easily to the 
knife. It occurs massive, and crystallized. The form 
of its primitive cr}*stal is the hexahedral prism, which pas- 
ses into an obtuse, and also into an acute dodecahedron, 
with triangular planes ; the crystals in my possession ex- 
hibit 83 varieties of form besides 2 or 3 macles : they 
are all from Cornwall, where the sulphuret of copper 
has been abundantly found in several mines ; sometimes 
intermixed with the yellow copper ore, and occasion- 

* Found in the red fand-ilone formation, near New- York, accompanied 
with the oiyd and carbonate of copper ; and in the neighbourhood of 
New Haven and Baltimore. {CleaveUnd a»d GiidsJ) Found at the Schu)rlec 
mine in Bergen county, (N. J) In the green-ftone mountains runninff 
north and fouth, in Connecticut, between the Sound and Simsbury, with 
Mtivc copper and the red oxyd of the fame. (Silliman,) — At Perkiomen in 
Momgomery county, and near Chefter in Delaware county, Pennfylvania. 
r Co/iroj/ and fVijiar^) and in leveral other places. I have received very 
0^*W|<*'^fi»lphurct of copper, from fome place in the upper country of 
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ally accompanied by the succeeding variety ;. and by 
spatbose iron ore and fluate of lime. It is also found at 
Ijandidno in Caernarvonshire, and at Middieton Tyas, 
in Yorkshire. It occurs also in Siberia, Sweden, and 
Saxony ; principally, as it is said, in primitive moun- 
tains. 

The crystallized consists of 81 parts of copper, and 19 
of sulphur ; the massive contains rather less copper, 
about the same sulphur, with about 2 per cent, of oxide 
of iron, and 1 of silex. 

PURPLE COPPEE. BUNTKVPFEBERZ. 

This mineral is of a tombac brown colour ; and has an 
irridescent tarnish ; it occurs massive, capillary, and 
crystallized : it is found in the cube, mostly with curvi- 
linear faces, passing into the perfect octohedron. It 
consists of about 70 parts of copper, 19 of sulphur, and 
7 of iron. It is generally found in the same countries as 
the preceding variety, and accompanying it. 

ORET COPPER. 

Grey copper is mostly of a steel grey colour ; it oc- 
curs massive and crystallized, and has a brilliant metallic 
lustre ; it is brittle, but is much harder than the sulphu- 
ret of copper ; it is found in the cube, passing into the 
regular octohedron, and in the dodecahedron with rhom- 
bic planes. I am not aware that it has been analyzed. 
I possess crystals of it in 26 varieties of forna ; they are 
all from Cornwall. 

This mineral seems mostly to be confounded with 
the Fdhlerz ol Werner, Cuivre gris of Haiiy, which w«0 
formerly considered as a silver ore, and in which cop- 

Ker, iron, antimony, silver, and sulphur, enter into com- 
inatiqn ; some varieties also yield arsenic : it crystal- 
lizes in the form of the regular tetrahedron, variously 
modified. 

R 
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Grey Copper is foaod in Cornwall in the same reins 
«s the two preceding Tmrieties ; the Fahlerx, I belieFe, 
has not been found there ; but has been met with in 
the silver mines at Beeralston in Devonshire, and m 
Wdes. It is found also in Transjivania, the Hartz, 
Saxony, kc. 

TCLLOW COPPSB. COPPiSR PTRITES. 

This mineral is of varions shades of yellow, and is 
often irridescently tarnished externally ; it occurs mas- 
sire, stalactitic, and crystallized in ihe form of the regu* 
lar tetrahedron, which is its primitive fDrm ; its vB.net les 
are not numerous. It has a metallic lystre, and yields 
easily to the knife. It consists of copper united with 
variable proportions of iron and of sulpLiur : in general, 
the copper does not exceed 20 per cent. It \s the most 
abundant of all the ores of copper, and is tlie chief ore of 
the Combh mines, where it is found in veins, passing 
through argillaceous schistus and granite. It is met with 
in Derbyshire, and was abundant in the Ecton mine 
in Staffordshire in limestone. It is generally accom- 
panied by quartz, iron pyrites, aud sometimes by mis- 
f>ickel and the sulphuret of copper. In the mine cal- 
ed Huel Towan, it was accompanied by spathose iron. 

WHITE COPPER.^ 

White Copper seems to be a variety of the preceding 
species, distmguished by its being of a silvery white or 
pale brass yellow colour, and by its affording an arseni- 
cal odour before the blow-pipe ; its whiteness may per- 
haps be attributed to the arsenic it contains: it has not 
been apalyaed. It is not common, but occasionally ac- 
companies yellow capper ; it is said to have been iound 
in the mine called Huel Gorland in Cornwall 

* At Fairfield, Concecticut, in a compact ore of Cq>per, whofe recent 
fracture is metallic white, which foon turns, by expofurc, to a dirty white, 
and in time acquires a green hue. It contains arfenic. {SiUimaii,) 
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RUDY COPPER^ BED OXlDfi QJT COPPER.f 

This beautiful mineral Is of a fine erimson red colour, 
and Id frequently transluqent ; bul externally^ is mostly 
tarnished, sometimes of a metallic grey colour ; it yields 
easily to the knife, and is brittle ; it occurs massive/and 
crystallized in the regular octohedron, wUch pe^es into 
an acute i#omboid, the cube, and the dodecahedron 
with rhombic planes : the crystals in my possession are 
very numerous and exhibit about 70 varieties of form ; 
all of them are from Cornwall. The specific gravity of 
the red oxkle of copper is 3.9 ; it consists of 91 copper 
and 9 of oxygen. A variety of the red oxide of copper, 
is met with in fine capillary crystals which art lengthened 
cubes ; another of a red or reddish brown colour, com* 
pact, and with an earthy fracture, is called Tile ore. 

This mineral is found at Moldava in Hungary ; n^ar 
Cologne ; in the eastern part of tne Uralian mountains 
in Sineria, accompanied by the variety of green carbo- 
nate of copper called Malachite ; and has been met 
with in several mines in Cornwall, and in considerable 
abundance in those called Huel Unity an4 Huel Gor- 
land, which are situated both in granite and argillaceous 
schistus ; the vein was principally occupied by a brown 
ferruginous friable substance, called gossan by the miner; 
in the same vein, but above the red copper, which was 
generally accompanied by native copper and sometimes 
black copper, considerable quantities of arseniated cop- 
per, and arseniated iron were met with, 

BLACK COPf>£K. 

Black copper occurs in a pulverulent form, investing 
some other of the ores of copper, chiefly the red oxide ; 
it is generally considered to be an oxide of copper, bat it 
gives out sulphureous vapours before the blowpipe. 

f The feveral locsUties of this ore, are in Virgmia, on the FairfiiK 
eftate, near the Shenandoah, {H^dem) y^^m Pennfylvania, near Lancafter, 
with malachite ;— 4n the Sdiuyler Copper mine, near New- York ; and in 
the ConficcticDt moontains, mentioned m a preceding note. 
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CARBOVATB OF COPPEB.^ 

Carbonate of copper is of various shades of blae and 
of sreen. The Blue is chiefly of a beautiful azure bhie, 
aud b found in small globular masses, massive, eartbj, 
and crystallized ; it frequently accompanies the succeed- 
ing variety. I possess crystals of it, in about 30 varieties 
oiibrm, but they are not very intelligible ; thev appear 
to be principally of that variety which is termea the sec* 
tion ot the octohcdron ; which solid is esteemed to be 
their priiaitive form. It is not of abundant occurrence, 
but has been met with in the mining countries of Bohe- 
mia, Saxony, the Hartz, Siberia, &c ; also in Comwali, 
and at Wanlock-head, and the Lead bills in Scotland. 
Some crystals from France very nearly approach the 
cuboj others are rhomboidal, but not determinate. • 

The Green Carbonate of copper, or McHachitef is 
found massive, and in slender prismatic crystals or fibres, 
"which are of a silky lustre, and aggregated in bundles, 
or stellated ; frequently it is almost massive, with a silky 
fibrous textqre. It does not present regular crystals. 
This beautiful mineral is said occasionally to accompany 
the ^atest patt of the other ores of copper. The nnest 
specimens are brought from the Uralian mountains in 
Siberia : it is also met with in the copper mines of Sax^ 
ony, Bohemia, the Tyrol, Hungary, fac. ; and some- 
times, though rarely, in CornwaU. The massive green 
variety consists of about 58 copper, 12 oxygen, 18 car« 
bonate acid, and 11 of water, i he blue variety consists 
of the same elements, varying somewhat in their re- 
spective proportions : and there is a variety of the ^reen 
carbonate of copper, called ChrysocoUa^ which consists of 
the same substances in smaller proportions^ together 

^ Both the mountain blue and mountain green forms of copper esift fpa« 
ringly, but with diftina characters, at Pcrluomen, Bergen, C^efliire, and, 
it is believed, in fome other places. 
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^ith about 26 per cent, of sUex ; it is of various shades 
of green and brown, and of very different degrees ot 
bardness; it presents, when broken, a conchoidal fraC'* 
ture, and a resinous shining lustre. It is found accom^ 
panying the foregoing varieties ; and has been met with 
m Uomwall, and in tpe vale of Newlands, near Keswick 
in Cumberland. 

The Turquoke^ so called because it was first brought 
from Turkey, is said to consist of the bone or tooth of 
an animal in the fossil state, penetrated by blue or greets 
carbonate cf copper. It is also brought from Persia. 

EMERALD COPPER. DIOPTASB. 

The Dioptase is of an emerald-green colour ; and i$ 
met with crystallized only in the dodecahedron, the 
primitive form of which is an obtuse rhomboid. It is 
an extremely rare mineral, having oifly been found in a 
vein in Daouria, on (he Chinese and Russian frontiers 'y 
it was accompanied by malachite copper. It is com- 
posed of about 29 parts of oxide of copper, 43 of carbo- 
nate of lime, and 28 of silex. The portion from whicb 
the analysis was made, was only four grains. 

SULPHATE OP COPPER. 

Sulphate of copper is of a blue colour, sometimes 
bluish green, and is generally translucent. It has a* 
nauseous, bitter, metallic taste ; and is found massive^> 
stalactitical or pulverulent^ in certain copper mines, but 
it is not a common substance. It has been met with ia* 
the Parys mine in Anglesea : and in various countrieS|. 
in crystals of eleven varieties of form, of which the pri- 
mitive is considered to be an oblique-angled parallelopi^ 
ped. It consists of copper mineralized by the sulphuric: 
acid. 

MURIATE OF COPPER* 

This rare mineral is of various shades of green, and' \% 
met with in extremely minute octohedral crystals, either* 
loose, in the form of a green sand, in Peru, or investing; 
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a dark ochreotu qoartZi at Remolinos in Chili. Th^ 
ciyttab in my possession exhibit 13 Farieties of form ^ 
the primitive, which is a cuneirorm octohedron, and se- 
Ten of the most simple varieties, were discovered amon^ 
the green sand of Peru : the remainder are from Chili. 
The latter consists of 73 per cent, of oxide of copper^ 
10.1 of muriatic acid, and 16.9 of water. 

PHOSPHATE OF COPPEB. 

Phosphate of copper is externally of a greyish black, 
internally between emerald and verdi^s green ; it oc- 
curs in small rhomboids with curvihnear faces; also 
massive, or disseminated in an opake quartz. It is a rare 
mineral, h&ving only been found at Rheimbreidbach. 
near Cologne, and at Finneberg, and at Nassau-risingen. 
It is sometimes mingled with arseniated copper, and 
accompanied by carbonate of lead : it consists of about 
68 parts of oxide of copper, and 31 of phosph(ffic acid. 

ARSENIATE OF COPFEB^ 

Of thb mineral there are several varieties. 

It occurs in very flat octahedral crystals, which are of a 
grass ^reen, deep olue, or bluish white colour ; and are 
sometimes slightly transparent, with a vitreous lustre : 
this variety consbts of 49 oxide of copper, 14 arsenic 
acid, and 3$ water. 

Another variety occurs in six-sided tabular crystalSf 
which are transparent, and of an emerald green colour, 
or occasionally, though rarely, white and opake. The 
sides of the crystals alternately incline different ways^ and 
are generally striated : but I possess some crystals much 
thicker than they are commonly found, of which the six 
sides are not striated but very brilliant All the tabular 
crystals of this variety, ought, as I conceive, to be con- 
sidered as sections of an octohedron ; in this opinion I 
am the more confirmed, because 1 also possess some 
ciystals on which the solid angles of the octohedron are 
replaced by planes ; others on which the edges are re- 
placed ; and again others, on which the planes of botk 
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these modifications are combined : none of these crjstals 
have heretofore been described. . 

Another variety, by some called the iriedral arseniate, 
is of a very beautifiil bluish green, or deep verdigris co- 
lour, and transparent ; but as their surface is often de- 
composed and black, the crystals are then opake ; their 
form is an octohedron, which is generally elongated, 
and their summits are sometimes deeply replaced, riv- 
ing them the appearance of six-sided prisms with diedral 
summits; in others, two of the four lateral edges are 
also deeply replaced, the crystals then assume the ap- 

;earance of four>sided prisms with diedral summits. 
*he crystals of this variety also assume the form of the 
tetrahedron, and of a very acute rhomboid, sometimes 

Eerfect, sometimes passing into the octohedron ; they 
ave been said to occur also in the rare form of the trie- 
dral prism, but as the acute rhomboids are often placed 
on the gangue on one of their extremities, having the 
other, Jwhich if perfect would appear as an acute apex, 
deeply replaced by a regular triangular plane, I conceive 
this appearance has given rise to the opinion that the 
crystals assume the form of triedral prism. 

The preceding varieties differ in their respective pro- 
portions of oxide of copper, arsenic acid, and water, 
from the first variety : in the succeeding variety there is 
no water. 

This variety occurs in sUghily c^ciUe octohedrons^ 
which are ustisJly of a bottle green colour ; sometimes 
brown, or nearly black, and somewhat transparent. 
These cr]rstals are mostly elongated ; in some ot them, 
the summits of the octohedron are replaced, as well as 
two of the four lateral edges ; and as these crystals are 
generally long, they assume the appearance of four, six, or 
eight*sided prisms, having diedral summits, whence this 
variety has been termed the prismatic arseniate. It 
sometimes exhibits capillary crystals of indeterminate 
forms ; and others which are regular for some length, 
but fibrous at the extremity. 

The two following varieties agree in their respective 
proportions of oxide of copper, arsenic acid, ana water, 
but differ from the two first varieties. 

One of tbem^ which is of various shades of green, 
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brown, jellow, and white, is of a fine diverging fibrous 
stracture, and a silky lustre ; it is called the Hcdmatitic 
arseniaie of copper. 

The other occurs in extoemely minute, flexible fibres, 
occasionally so small as to have the appearance of dust ; 
tbey are of various shades of blue, green, brown, yellow, 
and white ; and possess a silky lustre. It is called the 
AnUanthiform arseniaie. 

Martial Antniate of Copper^ which, until lately, has 
been termed Cvpreous Jlrteniate of Iron, is of a pale 
bluish green colour, and occurs in small four, six, or 
eight-sided prisms, with tetrahedral summits, generally ^ 
grouped in small globular radiated masses; they are 
transparent, and have a shining vitreous lustre. 

All the above vaiieties of the arseniate of copper were 
found in the same veins which produced the red oxide 
of copper, in the mines called Huel Cb>rland and Huel 
Unity, which adjoin each other in Cornwall; their 
veins pass through both granite and argillaceous scbis^ 
tus. 



GOLD. 

The specific gravity of Gold, when pore and beaten, 
is about 19 ; it is very soft, and perfectly ductile and 
flexible. So great is its tenacity, tnat apiece one-tenth 
of an inch in diameter, will hold five hundred pounds 
vnthout breaking ; and it is computed that a single grain 
of gold will cover the space of fifty-six square inches, 
when beaten out to its ^atest extent. 

Gold is always found in the metallic form, whence by 
the mineralogists it is said to occur in the native or pure 
state; but it is generally alk/ed by small portions of 
other metals, as silver, copper, &X. 

The uses of gold are well known. Alloyed by cop* 
per, it is employed for ornamental purposes, coin and 
plate. 

In English coin it was allojred by two parts of eopper, 
to twenty-two of gold. The alloy of gold used in pkte 



TO HINBHALOCnr. 201 

was formerly the same as the com : it is dqw 18 carats, 
or ilihs gold* Tbe purple colour used in porcelidn 
painting is obtained from a preparation of gold. 

NATIVE GOLD.* 

Native Gold is yellow, orange yellow, or greyish yel- 
low, with a shining metallic lustre ; it occurs crystallized, 
capillaryi ramified, and in masses of various sizes, from 
the weight of very minute portions to that of several 
pounds ; it is soft, melastic, flexible, and malleable. It 
IS rarely perfectly pure, but mostly contains small por- 

♦ The grand fpecimen of Native Gold, which was examioed by me in 
1800, at New- York, on its way from the Viceroy of Mexico to the King 
of Spain was connected with quartz. BoHi the metal and the rock were 
amorphous, and exhibited no fign of cryftallization. It feemed to be a loofe 
nodule, roundtfl by rolling ; and weighed forty-ilz ounces. The colour 
of the gold was a nne yellow, with a hue in one part of whitifb, and in 
the other of greenift. The quartz was white, with a duiky ting^. {^Md* 
Repos. VoU 4,/. aoi— 10a.) 

Meadow Greek, a branch of Rocky River, a principal ftream of the Pe« 
dee, in Cabarrus county, North Carolina, is more remarkable than any re'* 
gion of the Fredonian Sutes, for native gold. About the year i8€3, 
grains and lumps to the amount of fifteen thoufand dollars were gathered. 
The firft piece was found b^ a boy, who was exercifing himfelf in (booting 
fmaU fifties with a bow and arrows. The maifes were of different weight 
from eold-duft to the nnparalelled bulk of a lump of nearly twenty-eight 
poun£. The heavieft of theie natural fpedmens, loft only 15 per cent, on 
neing melted and refined. The fmaller and lighter of them lofe only 
from :^ to 5 per cent. The grains of gold are found fcattered among the 
land. 

The rocks are of the primitive formation, and the gold is difleminated 
among their ruins. 

The fpecimen which I received from Governor Alexander, is of a rich 
and beautiful yellow, and is blended with particles of white quartz. {M*d, 
Repos, Fol, 7, p. 307.) The director of the mint reported, that during 
1804, about eleven thoufand dollars of the golden money cxmcA there, 
was from the gold of North Carolina. 

For a year or more after the firft difcoyery, pieces were occafionally 
found oi four and five pounds weight, and a great number of the fize of 
(mail grains ; and the laft I heard of this eold-finding bufinefs was, that 
quickfUver had been employed by the workers, for feparatiog the minute 
particles of gold from the fand. {Ihid, FoL 8,/. 439^440.) 

The fands of Long creek, about eighteen n(iiles firom Meadow creek, 
have alfo aflforded gold duft. Whenever the maize and cotton are weed- 
ed, and the bufinefs of the plantation is in advance, the prosrietors have 
been in the habit of taking their labourers to the ftream, ana of wafliing 
and fearching for gold. By conducting the undertaking in this manner, 
it was foun<^ that it not only paid wages, but aflbrdeda profit. £zp*> 
rieace has proved that a bufhel of the und, would often afod f^ to 
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tioi» of otbermettb; as of litver, copper, &c. It oo 
curs crjrstftllised in tbe form of the cube and octobcdron, 
but as Its crystals do not admit of regular fracture, theii 
structure is not sufficiently known to enable mineralo- 
gists to decide which of those two solids is tbe form oi its 
primitive crystal. I possess crystals exhibiting 21 varie- 
ties of form, besides 12 others m that compound species 
of crystallization, exprtt^ed by t^e term made ; each 
consisting of equal portions of the octohedron united 
together. 

Gold is sometimes combined in other metalliferous 
minerals, in various proportions, but is said always to be 
in the metallic state. An argentiferous variety has yields 
ed by analysis, 36 per cent, of silver ; and an auriferous 
variety of silver (mentioned under that head) 28 per 
cent, of gold. It is combined with other metals in the 
ores of tellurium, and not unfrequently forllis an ingre* 
dient in iron pyrites, which thence is termed auriferous. 
It is also said to have been occasionally found in certain 
Bulpburets of iron, zin€, lead, and mercury, and in some 
varieties of copper and of arsenical pyrites. 

In veins, gold is found only in pnmitive mountains^ 
but not in those of the most ancient formation ; these 
veins principally contain quartz, felspar, carbonate of 
lime, and sulphate of bary tes ; but the gold is sometimes 
accon}panied by sulphuret of iron, of silver, and of lead, 
and occasionally red silver, manganese, grey cobalt, 
and nickle. 

Gold is found in veins ; also m rivers, and alluvial 
matter, in several countries of "Europe. From Spain 
tbe Phoenicians and Romans are supposed to have drawn 
their principal riches ; it is also found in Germany and 

the value of fifty cents. A lump wdghine twenty-feven penoyweights, 
was found m July, 1808. Small pieces of four, fix, and even fourteen 
pennyweights, have been alio found. 

The common way of working was, firft, to pick out all the vifible 
grsuns from the auriferous land, and to throw the refidue into a heap ; and 
afterwards, to feparate the more minute particles by amalgamation with 
quickfilver. k has been fuppofed that the alluvial ftratum in which the 
gold lies, is very extenfive. A mafs weighing a pound was fbufid in An- 
fon county. (MeJ. Repots r»L I a,/. I92-..193.) 

fi^'^/^7 ye»" ^go, a publication was made, that gold had been Ibond in 
me land of James river, or iue of Us fbrcaaif, at Lyachburgh in Virginia^ 
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Sweden ; and very spmngly in France and Italy. Tbe 
principal European mines are those of Cremnitz and 
Chemnitz, in Hungary; which, tosetber with some 
others of inferior note, annually produce, by estimate, 
about 2000 pounds weight. Small quantities are also 
found in alluvial deposits in Switzerland, and in Ireland ; 
the latter of which contains about fifteen per cent, of sil- 
ver. It is found occasionally in. small grains intermixed 
with tin in some of the stream-works of Cornwall. 

In Asia ; gold is found in Siberia in veins, and in ma- 
ny of the Asiatic islands in sands. 

From tbe rivers and alluvial deposits of Africa, large 
quantities were furnished to the ancients. 

By far the greater part of the gold now brought into 
use, is obtained from the rivers of South America ; in 
various parts of which continent, it is also found in veins, 
and in considerable abundance. In the Vice Royalty 
of La Plata alone there are 30 gold mines or workings* 
It is calculated that the annual produce of America is 
about 30,000 pounds weight. 

Helms says, that when a projecting part of one of the 
highest mountains in Paraguay fell down, about thirty 
years ago, pieces of gold, weighing from two to fifty 
pounds each, were found in it. 



PLATINA.* 

The specific gravity of Platina when pure, is about 
23 ; its colour is between tin-white and iron grey. Its 

* Three hundred pounds of Platina, were offered to me for eiamination, 
at New- York, in looa. It had been brought from Chaco, in Terra Fir- 
ma, by the way of Jamaica. It confifted principally of fmall grain?, 
fmooth to the touch, fomewhat like flax- feed, and rather flat than round. 
The fize 6f the grains was confiderably coarfer than the large rafpings of 
iron, and they were more varied and irregular in their forms. I^>mc 
pieces were, however, much larger ; and I now poffeis one as large as a 
middling bean. The colour was fomewhat between diver and iron ; 
and the native metal as it lay ezpoied to the eye, brought to mind a re* 
femblance, though by no means an eza& one, to filings of filter and pow- 
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malleabili^ is so considerable that it may be beaten mto 
leares as thin as tin foil, and its ductility so ^rei^ that 
Dr. Wollaston has succeeded in drawing it into a wire 
TT^rf^h part of an iocb in diameter, which will sapport 
about one grain and one- third of a grain without break- 
ing. It possesses considerable elasticity, and in liard- 
ness is not much inferior to iron ; but is very difficult of 
fusion. It is only found in the native state. 

Pune Platina in thin plates is very ductile and flexible. 
Of late it has been formed into mirrors for reflecting 
telescopes, spoons, crucibles, and some vessels of con- 
siderable dimension for the use of the chemist in parti- 
cular processes. 

NATIVE PLATINA. 

Native Platina, is between steel grey and »ilver-white 
colour, and is nearly as bard as iron, and malleable, but 
is infusible* It has hitherto only been found in small 
flattened grains rarely exceeding the size of a pea ; tlie 
largest that has been seen is of the size of a pigeon's 
egg, and was presented by Humboldt^ to the King of 
n^ia. Native Platina is much lighter than pure pla- 

<)er of tin. The grains were left angular and (hining than the fbrnser, 
and not fo dark and globular as the latter. A portion of iron, feemed to 
be mixed with the platina ; for, on applying the maenet, niunerons 
particles of a dufley hue, adhered to it. It appeared adlb, that many 
pieces of platina, known to be fuch by their whitifh complexion, were at- 
tracted by the load-^one. Pieces ot lead-ore in the form of eakna, and 
of iron in the form of pyrites, were mixed with the platina, m the bags. 
There was alio a quantity of earth and fand. The erains of platina were 
readily caoable of cxteofion between the anyil and hanuner, and fhowed 
neither run nor tamifli. M Carendeffez determined by experiment, that 
two hundred and eighty-eight grains of this platina, confifted of the fel* 
Ibwing ingredients, to wit : 

Carbnne of iron, 56 

6iliciou8 fand, i:^ 

Maffnetical iron, 40 

Gold grains or duft, z 

Platina, X79 

288 grains^ 
Which is coniiderably more than a third of foreign ingrediflfiC& Platina i» 
reckoned to be about ten times as fcarce as goW. (Mtd. Htp. Wol. 6, p. 
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tina : it has been faund in St. Domingo^ Brazil, and 
Peru* 

In St Domingo it is met with i(i the eastern part of 
that island, in the sands of a river called Jaki, at the 
foot of the mountains of Sibao. The grains are some- 
what larger than those of Peru, and are accompanied by 
magnetic iron ore, gold, &c. It has not been ana* 
lyzed. 

In Brazil it is found in the gold mines of that country 
in stiaalt grains of a spongy texture, free from tarnish, 
and with very little lustre, mixed with grains of gold, 
and of palladhim ; perhaps also with the natural alloy 
of iridium and osmium. It does not contain any of the 
magnetic iron sand, or of the minute hyacinths, which 
always accompany the Peruvian ore. It consists of pla- 
tina alloyed by very minute portions of gold and of pal« 
ladium. 

In Peru, it is only met with in the Rio del Pinto, in 
the districts of Citara and Novita in the province of 
Choco, and near Carthagena in New Grenada. It is 
found in a magnetic iron sand, in which are mixed grains 
of gold, minute hyacinths, and fossil wood : and it is 
said that the whole is covered by rounded pieces of ba- 
salt enclosing olivine and pyroxene. The grains of 
platina are small, flattened, and have occasional inden* 
tations, the surfaces of which are generally tarnished; 
but the other parts have a shining metallic lustre. It 
eonsists of platina alloyed with small proportions of 
iron, copper, lead, palladium, iridium, rhodium, and 
osmium. 

The grains of Crude Platina analyzed by Descotils 
were accompanied by grains of menachanite and of chrQ- 
mate of iron. 



S 
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RHODIUM. 

' This metil has hitherto been fomid only alloyiDg the 
nttiFe (riatbm of Pern. When pare, Rhodinai has « 
bright metallic surface, but is not malleable ; its specific 
grafity is about !!• 



IRIDIUM. OSMIUM. 

The former of these two metals, when pure, is white, 
and perfectly infusible ; the latter is of a dark grey or 
blue colour. They occur, alloying native platina in 
very small proportion ; and likewsie together, forming 
a natural alloy of the two metals. 

ALLOT or iniDlUM AND OSMIUM. 

Hiis natural alloy is found accompanying native }^« 
tina, in the form of ver^ small, irregi&r, and flattened 
grains, which have a shining metallic lustre, hut are of 
a somewhat paler colour than native platina, and are 
harder and heavier ; their speciic gravirv being 19.5 : 
they possess a lamellar structure, and are brittle. 



PALLADIUM.* 

The specific gravity of Palladium, when pure, is about 
11. In colour, it greatly resembles piMina; in thin la- 

* Mladhun has been dilcovered in an alloy with BraxiOlail^old, hy T». 
feph Cloud, £f9. of the U. S. mint. He it iatiafied that Palbdiam bat a 
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minae it is very flexible, but not rerjr elastic ; it is some* 
what harder than bar^roo, and is very malleable. 

It occurs, together with some other metals, aHoyin;, hi 
small propmtion, the native platma of Brazil : and sdso 
in tfie native state. 

MATIVS PALLADIUM. 

Native PaUadium occurs in grains apparently compo- 
sed of diveiging fibres ; in other respects these grains 
differ little in external character from those of the native 
platina, amongst which they are found. Native palla^' 
dium is infusible; its specific gravity is 11.8; and it 
consttsts of palladium, alloyed by minute portions of pla- 
tina and indium. 



TELLURIUM. 

Tellurium, when pure, is about the colour of tin ; it is 
brittle, and nearly as fusible as lead ; its specific gravity 
is little more than 6. 

It is an extremely rare metal, and is found only ill 
the metallic state ; .bat is always alloyed, thou^ in very 
diftrent propmtions, by othei metals. Its ores are few 
and rare. 

NATIVE tELLURIUM. 

Native tellurium 4s of a tin white colour, and has a 
metallic lustre : it occurs in small grains, which are brit* 
tie, and ^eld ' to the knife. It very much resembles 
|rey antimony. It is found In the veins of a transition 
momitaia of cempact carbottte of lime, at Fazebay in 

real eiiftcnce ; that it it one of the pure, or ufloxydable metals ; and in 
this refpecty on a jNir with gold, filver, and platina. He found it in a na- 
tive conbinattiMi with gold, without the prdence of Platina, or an^ other 
metal. (Amer, Fbil* TrMMt. Fol. 6» mid Med, Refou Fol. X4, f. 69—73.) 
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Traosylrania ; and also at Beresof in Siberia. It con* 
sists of 92.55 parts of (eliurium, 7.2 of iron, and 0.25 of 

SAd. Its specific gravity is about 6. It is procured for 
e sake of the gold it contains, though so small ia quan- 
tity. 

GRAPHIC TELLURIUM. AUliUH ORAPHICUIT. 

This mineral is of a steel grey colour, with a splen- 
dent metallic lustre ; and occurs in small flat six-sided 
prisms, with or without four-sided summits ; the crystals 
are generally disposed in rows on the surface of quartz, 
and are so arranged as to give the appearance of certain 
characters ; whence its name : it is also sometimes 
found in granular masses ; it yields easily to the knife, 
and is brittle. 

It is met with ooly at OfTenbanya in Transylvania, 
together with sulphuret of zinc, pyrites, grey copper, 
inc. in veins which traverse a porphyritic mountain. Its 
specific gravity is 5.7 ; and it is composed of 60 parts 
of tellurmm, 30 of gold, and 10 of silver. 

PLUMBIFEROUS TBLLURIUH* 

^ This substance is either yellow or black. The yellow 
variety acrurs in grains and in minute flat four-sided 
prisms, of a bright metallic lustre ; it is somewhat flexi- 
ble, and Boft. It consists of 44.75 parts of tellurium, 
2G.7J of gold, 19.5 of lead, 8.5 of silver, and 0.5 of 
sulphur. 

The Black is found in irregular shapes, or in length- 
ened and six-sided plates of a shining metallic lustre. It 
consists of 32.2 of tellurium, 54 of lead, 9 of gold, 1.3 
of copper, 3 of sulphur, and 0.5 of silver. 

Thia variety, which is much heavier than the former, 
is only found at Nagyag in Transylvania, and is procured 
as an ore of gold ; it is accompanied principally by the 
same substances as the former variety. 
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« ANTIMONY* 

AnUmony is a compact, britde, bluish white metal, 
whose specific gravity is between 6 and 7 ; it is found 
nearly pure. 

The ores of antimony are only five in number ; all of 
which hare not been analyzed. In some of them, it is 
found combined with oxide of iron, arsenic, silex, sul- 
phur, and oxygen. 

Antimony is found both in primitive and secondary 
coontries. It forms alloys with other metals, and is used 
in the arts. It enters largely into the composdtim of 
priotiog types ; it is also i»ed in medicine. 

NATIVE ANTIMONY. 

This substflmce is fbund of irresular shapes; never 
crjTStallized regularly. It occurs at Sahlberg in Sweden 
in calcareous ^r; at Alleinoni in Dauphin^, in white 

Suutz ; at Andreasbiirg in tbc Hartz, in quarts and spi^ 
ose iron ore. 

The form of its primitive crj'stal iu the regular octo* 
hedron. 

It consists of 98 parts of antimony, the reist being sil- 
ver and iron % but some specimens, on being exposed to 
heat, give out a garlicky odour, indicating the presence 
of arsenic. 

* This metal does not appear to eiift in gt«at quaotitf intlie Frediib 
dominions. A fpccimen which I once annoanced, on die authority of 
Dr. D. B. Watden, as having been found at Saugherties in Uliler county^ 
N. Y. turned ont to be European ; k having got by miftake, «mong fiiittt 
American minerals, at Parts. 

Another fpecimen fent me from Maine, could certainly not hsve been 
oati^e ; for it bore the plaineft marks of fbfion, and was unddubtedly an 
imported fulphuret of antimony. Still, it is a&rmed upon the moft retpec* 
u^le avthonty, tlm Harwimop in Connecticut, afiords broad plated ffii» 
tive antimony^ aflbciated with fulphuretted anttmonr, {SUlimam). ; and 
that Maine, Mal&chuletts, Virginia and Lottifiana, hatt each (aadSuOi 

S 2 
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OBET ANTIMONY. SULPBUBET OF ANTIMONT. 

Grey antimony b of a light lead |;rey colour externally, 
but presents, when fractured, a bnlliant metallic lustre ; 
it is occasionally lamellar, fibrous, and is often crystal* 
liied : it is extremely brittle, and so fusible, that it rea- 
dily melts in the flame of a candle : when in minute ca- 
pillary crystals, it is termed pluma$e anUimony. 

The form of its primitiFC crystal has not been ascer- 
tained. It occurs in oblique four-sided prisms, termina- 
ted by four-sided |>yramias ; the crystab in my posses- 
sion exhibit 14 yarieties of form. It consists of 75 parts 
of antimony, and 25 of sulphur. 

It is found in Saxony, Hungary, and France v <^ in 
Cornwall and Dumfrieshire. It is mostly met with in 
micaceous scbistus, or clay porphyry, mixed with oxide 
of iron ; and is accompanied by quartz and spathose iron 
ore ; in Hungary by sulphate of barytes, sometimes cal- 
careous spar, fluor spar, and chalcedony. It is remarkar 
ble that in Cornwall it is only met with in yeins in a di- 
irection contrary to that of the copper and tin yeins, 
which they pass through. 

RED ANTIMONY. 

This mineral is brownish, bluish, or reddish externa}- 
iy ; and is principally found in minute diyerging crystals, 
which ^re brittle. 

It often accompanies the preceding yarieties, and is 
met with in Hungary, Saxony, in Dauphin^, but pnDci- 
pally in Tuscany, It consbts of about 67.5 parts of anti- 
mony, 10.8 of oxygen, and 19.7 of sulphur. 

WHITE ANTIMQNT. OXIDE OF ANTIMONY. 

White antimony is of a white, yellowish white, or grey 
colour ; it is rarely foun$jn mass, but mostly in slender 
diverging crystalsj which are yery tender, heayy, and 
translucent. 
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It is a rare mineral ; at AUemont in France it is found 
on native antimony/ In Bohemia, on sulphuret of lead. 
In Saxony, Hungary, and Spain, it is met with investing 
sulphuret of antimony. It consists of 86 parts of anti« 
mony, 8 parts of silex> and 3 of oxide of antimcoy and 
oxide of iron. 

ANTIXONIAL OCHRE. 

Antimonial ocbre has been found at Endellion in 
Cornwall, in Saxony, and Bohemia, upon some of the 
ores of antimony ; it is earthy, of a yellowish or browa 
colour, and is extremely rare. 



LEAD. 



Lead is of a bluish grey colour, and is malleable, due- 
tile, inelastic, and very soft ; it has never been found in 
the pure or native state : its specific gravity is between 
11 and 12. 

The ores of lead are numerous ; they appear under 
very different circumstances and aspects, and present a 
considerable diversity of combination. Lead is found 
mineralized, mostly m the state of an o^ide, by sulphur 
and by the carbonic, muriatic, phosphoric, arse&ic, mo- 
lybdic, and chromic acids, and by oxygen : it is also 
found in combination with the metals antimony, iron, 
manganese, and silver, or their ores ; wUh the earths, 
silcx, alumine, lime, and magnesia, and with water. Some 
of the ores of lead, which are very numerous, present 
combinations of several of these substances ; a few of 
them have a^ metallic aspect, but several of them have 
rather the appearance of earthy minerals, being in con- 
siderable degree transparent or translucent. The ores 
of lead chiefly occur in secondary countries ; sometimes 
in the veins of primitive mountains* ' 

It would scarcely be possible to enumerate all the 
valuable purposes to which lead is applied in the arts> ia 
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medUcioe, ind in tbe cwamoo wants of own. AmoDgf its 
lest obvious uses, lead is empioyed to glase pottery, «ad 
its oxide enters into the composition of glass* Four 
parts of lead and one of antimony form printing Qrpes^ to 
which by some b added a little copper or brass. With 
tin and bismuth it forms alloysi which are used in the 
arts. 

GALBNA. SULPHURET OF LEAD.^ 

Galena has nearly the colour and lustre of pure lead : 
it b met with crji^talliied in the form of the cube, which 
is that of its primitiTe crystal, and in nine ▼arieties of 
form ; among which is the regular octohedron.^ It oc- 
curs also specular, radiated, granular, and compact. Its 
specific eravity is 7.6 ; and it consists of about 85.13 per 
cent, of lead, 13.6 of sulphur, and 0.5 of oude of iron; 
but carbonated lime and silex are found entering into 
combinaUon in some varieties, in proportions varyine 
between 29 and 38 per cent. Gralena is rarehr found 
without some proportion of nlver, which varies (romi^ 
or less, to -Ap^ The presence of silver is said considerably 
to diminisb the lustre of the (Salena, and it is ako said 
that it is much more frequently found in the octoiiedral, 
than in the cuMcal varieties. 

* Th« Salphoret of Lead it found in aaoj pirtMtf tlie Uottcd States. 
In New- York, to Ulfter, Duchefs, RcnffidMr, and Gcneffee counties, fome- 
timet in limeftone, fometimet in quarts, and fometfrnn in fttt. An io- 
finctive catakme of localities in otlKr States, inajr ha Stca m PtoftAr 
CleaTeland*s £knientary Treatife, p. 515— 514* 

But the moft eztcnfiTc bodies of Galena, periums, on tlie gk>be, exift in 
Louiiiana and the region to the northward, on the eaft fide of the Miffif* 
flppL It commooly refi» upon carbonate of lime, and is often accompa- 
nied by fiUphate of barjtes. It frequently esifts in nodoles and detached 
himps. When Mr. Mofes Auftin wrote his report in i8o4» there were 
ten principal mines or openings : Now, it is underftood, there are many 
more. They are chiefly in the region dtnated weft of St. Oeoefview and 
St. LouiSi Above two hundred miles up the river Merrimack, valoable 
lead mines have been difcovered.. Veins of the galeoa are found beyoiid 
the River auz Moiens. After various interruptions, the (cams of metallic 
matter appear again above the fklls of St- Antneny. Maifes of it lare pled" 
«i^ further to the north than the junction of the Onilbofifin with the 
Miffifli^pKl. It 18 fo abuadanc that the Tatar natives of the region arouod 
the Prairie dei Chiens melt the lead, and bring it to the trading hbtt^ as 
" «;^« «f OKhange. {MH. £^. rd. 9, /. Sr-^ mid ^n* t?. 
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The specular variety is sometimes called Looking 
Glass Lead ore, on account of its great brilliancy, and in 
Derbyshire, Slikenside ; the radiated variety is said always 
to contain a portion of antimony. The granular variety 
is sometimes nearly as fine-grained as steel. 

Gelena is almost the ojily ore of the numerous ores 
of lead, which is found in sufficient quantity to be 
wrought for the lead it contains. This substance oc- 
curs under great diversity of circumstance ; which owing 
to the importance of the mineral, deserves a slight no* 
tice. 

In France, in the mine of Pompean, it is accoropa^ 
nied by fossil wood ; near Medrin, it traverses nearly 
perpendicular beds. of limestone ; near Vienna it occurs 
10 schistus ; in Languedoc and the Vosges, in decom- 
posed granite ; and in some places, in large veins, pas- 
sing through primitive mountains. 

At Bleyberg in Cafinthia, itbccurs in beds, alterna- 
ting with beds of compact carbonate of lime ; and in 
grains disseminated through sandstone, and accompa- 
nied by oxide of copper, and brown iron ore. 

In Silesia it occurs in veinst and in rounded masses 
in horizontal beds of ferruginous marl, resting upoa 
thicker beds of compact carbonate of lime, enclosing fos- 
sil shells, and asphaltum. 

In Spain the most important mines of suiphuret of 
lead are situated in eranite hills, in the province of Jaen, 
and near the city oiCanjagar. 

In England, the most important mines are those of 
Derbyshire, which are principally situated in compact 
limestone, enclosing shells : the veins of lead ore are 
sometimes nearly vertical, occasionally horizontal, and 
they sometimes open into large caverns. In these moun- 
tains is found the amygdaloid or toad stone, which in- 
terrupts the vertical veins, but not the horizontal veins, 
or rather beds. The lead ore is accompanied by carbo- 
nated lime, sulphate of barytes, (of the variety called 
cauk)and Buate of lime ; occasionally by petroleum and 
elastic bitumen. It is confidently asserted that when the 
variety of suiphuret of lead called Siikensidef is met 
mihy and by any means disturbed, a terrible explosion 
ensues, by which considerable masses are detached 
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from the Tetn : ihk Aogaimt circtunstaiioe has not been 
exj^uned. 

This substttiee is found in almost eretj mineral dis- 
trict in the known world, and perbap, next to certain 
ores of iron, b the most common ol melalliferous ores : 
but it is said not to have bees met with in any consider- 
able quantity in tbe Ahaic or Uralian cbaios of rnoun* 
tains io tbe nortbem parts of Asia ; nor is it common in 
Peru. 

BLUE LEAD OBC. 

Blue Lead Ore bas only been foimd as Zscboppau ia 
SaxoDy, in veins, accompanied by otber ores of lead, 
and witb quartx, Ouor spar, be. ;^ it occurs massive, and 
crystallized in small six-sided prisms, and is of a colour 
between lead grey and indigo blue^ nitb a sligbt metal* 
lie histre. 

TRIPLE SOLPHI7BBT ^F LEAD. 

Tbis mineral is generally of a dark lead gnj colour, 
and sbiniog metallic lustre ; it is mostly eiystsdlized in 
tbe form of the cube and its varieties ; it yields easily 
to tbe knife, and is very brittle. It conasts of 50 parts 
ofsnlpfauret of lead, io of sulphuret of antimony, and 
20 of sulpburet of copper. It bas bMkerto only been 
found m Huel Boys mine in CornwiJI, in a north and 
south vein passing through argillaceous sebistus, and ac- 
companied by sulpburet of ziiic ; but some minerals 
very nearly approxunatin^ to this substance in composi* 
tion have been met witb m other countries. 

NATIVE MINIUM. 

Native Minium is believed to be a pure oxide of Imtd^ 
which does not appear to bave been ascertained by 
analysis. Its ordinary colour is scarlet, but iff Js also 
met with of various shades of grey, yellow, and brown; 
it occurs of indeterminate shapes, and pulverulent; Ibe 
latter variety is found in small beds, altematinqg «^ 
clay and sulpburet of lead. It occurs in several plttces 
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in Saxony, Germanj, and France; also at Ghrassing- 
ton Moor, in Craven ; and at GrasBhill Chapel in Toiic- 
sbire. 

CARBONATE OF LEAD.^ 

This beautiful mineral is white, or of various shades 
of grey and brown, and of a resinous lustre. It occurs 
crystallised, acicidar, and fibrous* The crystals are 
translucent or transparent ; the acicular and fibrous most- 
ly opake : it yields easily to the knife, is brittle, and 
possesses double refraction in a hi^ degree. The pri- 
mitive form is a rectangular octohedron ; its crystals are 
found in 12 varieties of form. The specific gravity of 
Carbonate of Lead is 6.7 ; and it consists of 77 per 
cent, of lead, 5 of oxygen, 16 of carbonic acid, and 
about 2 of water. The Carbonate of lead is not very 
abundant ; it is not found in large masses, and is always 
accompanied by "other ores of lead. It is met with in 
Laneuedoc and Brittany, in France ; in the Hartz ; in 
the lead hills in Scotland ; at Alston Moor in Cumber- 
land ; in Durham ; and occasionally in Cornwall, but 
principally <^ the acicular variety. 

Sometimes this substance is tinged of a green colour 
on the surface, by the carbonate of copper ; occasional- 
ly it is of a metallic lead grey, exhibiting the parUal 
conversion of the carbonate into sulnhuret of lead : and 
at Grassfield mine near N^nt-Heaa in Durham, carbo- 
nate of Lead is found abundantly of an earthy texture, 
and of a grey colour ; but is tinged sometimes greenish, 
yellowish^ or reddish : it occurs massive, or granular, 
and is very heavy. 

* This beautiful white ore of lead is found near Abingdon in Virginia. 
It occurs in lumps or mafles of ilender, and fometimes radiating cryftals. 
In the bos of cryftals which 1 received from the proprietor, Mr. Shcffey, 
were contained, befides the white ore, mafles of galena, and amorphous 
lumps of a jellowiih colour, like ochre. 
I Found alto at Perkiomcn and Coneftoga. {Ccttrad,) 
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MURIATE OF LEAU.^ 

Muriate of Lead is ot a greenish yellow colour^ and is 
found crystallixed in quadrangular prisms, which are 
sometiiDes terminated by pyramids; it is soft and some- 
what transparent, and consists of 85.5 of oxide of lead ; 
8.5 of muriatic acid, and 6 of carbonic acid. It is 
foond at Cromford Level near Matlock, and in the 
mountains of Bavaria. 

PHOSPHATE OP LEAD.f 

Phosphate of Lead is of various shades of green, yel- 
low, and yellowish brown ; but when reduced to pow- 
der is always of a grey colour. It is found principally 
in six»nded prisms, sometimes having six-sided pyra- 
mids, but does not afford many varieties of form ; it is 
divisible into an obtuse rhomboid, which therefore is 
considered to be its primitive crystal. Its crystals are 
genentllv somewhat translucent, possess a resinous lus- 
tre, and are brittle. The green phosphate of lead 
consists of 80 parts of oxide of lead, 18 of phosphoric 
acid, and nearly 2 of muriatic acid. 

The brown variety contains about 2 per cent, more of 
the phosphoric acid, and 2 per cent, less of the oxide of 
lead. A variety is found at Johngeorgenstadtln Saxo- 
nv, consisting of about 77 parts of oxide of lead, 9 of 
phosphoric acid, and 4 of arsenic acid, the rest being 
water. 

The Phosphate of Lead occurs in veins in primitive 
and secondary mountains; it sometimes accompanies 
sulphuret of lead, carbonate of lead, iron ochre, quartz, 
sulphate of barytes, and carbonate of lime. The green 
phosphate occurs at Alston Moor in Cumberland, at AI- 

* A carbonated muriate of lead of a cubic form with tetrahedral cryf- 
tak, occun in the lead mine, of Southampton, Maflacbuiettt, among mc 
calena. The cryftals arc nearly transparent^ of a Tery light green, and 
Btuated in dufters, (Mgade.') 

f Found at Pcrkiomen, Weftar and Soothaan>toD, among the other 
Ibnkuoflead. r > m 
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lonbead, Grasshfll, and Teesdale in Durham ; at Nithus* 
dale in Yorikshire ; and at Wanlotkhead in Scotland. 



SULPHATE OF LEAD."^ 



This substance mostly occurs in translucent crystals^ 
which are colourless, or of a smoke or yellowisn grey 
colour. The form of the primitive crystal is a rectan-* 
gular octohedron ; the crystals in my possession exhibit 
30 varieties of form ; they are all from Cornwall. Sul- 
phate of Lead is composed of about 71 parts of oidde 
of lead, 24.8 of sulphuric acid, 2 of water, and 1 of 
oxide of iron. It has been found in Andalusia in Spain ; 
atWanlockhead and the Lead hills iii Scotland; but prin- 
cipally in the Parys mine in Angtesea. In Cornwall, it 
was met with in a copper vein in a mine called Veleno- 
weth, very near the surface^ and was accompanied by 
the sulphuret of lead ; it occured in an ochreous brittle 
substance, termed by the miner Gossen. 



ARSENIATE OF LEAD. 



The arseniate of Lead occurs principally in slendec 
six-sided crystals, which sometimes are fasciculated ; 
or in fibres, of various shades of yellow, sometimes with 
a tinge of ^en ; they are generally translucent, and 
have a resinous lustre. The specific gravity of Arseni- 
ate of Lead is about 6 ; it consists of 69^76 per cent, of 
oxide of lead, 26.4 of arsenic acid, and 1.5S of muriatic 
acid. In France, it has been met with in a lead mine, 
accompanied by quartz, fluate of lime, and sulphuret of 
lead. In Andalusia, in felspar, with quartz and galena ; 
and in Huel Unity mine in Cornwall, in a copper vein 
situate in granite. 

^ Found in the Sovthampton mine iu plates or tables, upon the cubes 
of l^efta. am] fometimes in the cavities of the quartzy matrix. Colour 
white, witii a ftrong glafly luftre. (Meade,) 

T 
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MOLTBDATE OF LKAD.^ 

The Molybdate of Lead is met with principsJIj in 
crystals of various shades of yellow, having a ghsteniog 
resinous lustre ; it is spft^ brittle, and somewhat trans- 
lucent The primitive crystal is an octohedron, with si- 
milar and equal isosceles triangular planes. The crys- 
tab in my possession exhibit 35 varieties of form. Tlie 
specific gravity of Molybdate of ll«ead is about 5; and 
it consists of 58.4 parts of oxide of lead, 38- of molyb- 
dic acid, and 2.08 of oxide of iron. It was first dis- 
covered at Bleybeig in Carinthia, upon a compact lime- 
stone ; and has been since found at Zimapan in Mexico, 
on the same substance. It occurs also near Freyberg 
and at Annaberg in Saxony, and at Fekobanya in Hun- 
gary. 

CHROMATfi OF LEAD. 

This beautiful substance is of an orange red colour ; it 
has mostly been met with crystallized: the primitive 
form of its crystals is an oblique four-sided pnsm $ the 
varieties it assumes are very few. It consbts of 64 parts 
of oxide of lead, and 36 of chromic acid. This mine- 
ral is extremely rare ; it was found in the gold mine of 
Beresof, ia the Uralian mountains in Siberia, upon a 
quartzose gangue containing oxide of lead and oxide of 
antimony, which occurred in a vein containing sulphuret 
of lead, parallel with another containing decomposed 
auriferous pyrites. These veins are situated in gneiss 
and micaceous schistus. Pallas mentions having also 
discovered this mineral 15 leagues higher north, dis- 
seminated in bed^ of clay, and diq[>ersed on beds of 
sandstone, alternating with each other, and accompanied 
by cubic crystals of auriferous pyrites. 

This substance is said to be occasionally accompanied 
by small acicular crystals of a green colour, which are 

* Found at Perkiomen, cryftallized in. final! quadrangular tables with 
bevelled edges. {Comrad) At Sotitbampton, in Imall tabular cryfials of a 
dack waxen colour, {^Memfe.) 
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€ODsidered to consist of oxide of lead and {oxide of 
chrome, but have not been analyzed. 



ZINC. 

Zinc is a bluish grey metal ; its tenacity is not great ; 
a piece t)ne-teDtb of an inch in diameter will boldtwen- 
tjr*six pounds without breaking ; and being far less duc^ 
tile than some other metals, its importance is thereby 
diminished. Its specific grarily is about 7. 

Zinc is never found in the pure metallic state, but mi- 
neralized by sulphur, oxygen, the carbonic or the sul< 
phuric acids ; and combined with oxide of iron, silex, 
and with water. All the varieties o£its ores may be said 
to be comprehended in the four following species, most 
of which have the appearance rather ofearthy than of 
metalliferous substances ; they belong chiefly to second^ 
ary countries. 

Zinc is employed by the Chinese for coins : it enters 
into the composition of many alloys. It is sometimes 
used in medicine, and in oil painting. 

BLENDE. SULPHUKET OF ZINC.^ 

Blende is met with of various shades of yellow, 
brown, and black ; it occurs of indeterminate shapes, 
massive and crystallized ; it yields easily to the knife, 
and is brittle. 

The form of the primitive crystal of Blende, into 
which the compoibt variety is readily reduced by clea- 
vage, is the rhomboidal dodecatiedron ; but the varieties 
of form assumed by its crystsds are very numerous, 

* The. Solphuret of Zinc frequently accompanies the Sulphnret-xif . 
I«ead ; as at the Rochefter mine m Ulfter county, N. Y. ; in that near 
Baltimore ; at Perkiomen ; and Southampton. 

Blende of different colours, is found in (evcral other places ; its impor* 
tance is derived more from its fitnels for mineraloeical cabinets, than itt 
vahic as an ore fit for workin|^. 
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tbouji^ not very inlelli^blei exccDt such as are obvious- 
Ij alSed to the tetrahedroD, octooedron and the cube. 

The massive variety of a brown colour, affords SO parts 
of sine, 12 of iron, and about 29 of sulphur ; soaie varie- 
ties are pbospborescent by friction. 

Blende is found in most mineral countries, especially 
in beds in the older secondar^r It is met with in metal* * 
liferous veins traversing primitive mountains, principaUy 
in those containing copper and lead ; it often accoiDpa- 
nies, or is accompanied by, iron pyrites, native silver, 
grey antimony, spatbose iron, sulphate of barytes, calca* 
reous spar, and quartz. It is very abundant in many of 
the copper and tin veins of Cornwall, especiaUv die 
former, and at a small depth beneath the surface. Some 
of the blendes of Hungary and Transylvania axe auri« 
ferous. 

CALAMINE* CABBONATB OF ZINC. 

Thii substance is found earthy, compact, and crvatal- 
lized ; it yields easily to the knife, and haa remarfcably 
the appearance of an earthy or stonv substance. 

The form of its primitive crystal is as obtuse rhom- 
boid. It does not assume many varieties of form : but is 
often found investine crystals of carbonated lime ; which, 
in some instances, being decomposed, leave the exa- 
mine in the forms they bad assumed. 

It is chiefly found accompanying sulpburet of lead, in 
shell limestone; and is (Mirticulariy abundant in tbe 
Mendip hills in Somersetshire ; at Holywell and other 
places in Flintshire ; in Derb3rshire ; and in Carinthia, 
&c. In France, near Juliers, it forms very extensive 
beds, and is accompanied by certain ores of lead and 
iron. 

It yields about 65 per cent, of oxide of zinc, and 35 
of carbonic acid } a variety is found in the Rutland 
mine at Matlock, which is combined with carbonate of 
copper. 
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ELECTRIC CALAltmE. 



l^he name of this mineral is derived from its property 
pf becoming electric when gently heated. Its colour is 
greyish, bluish^ or yellowish white ; it is fomid.in mass, 
ana also crystallized in smdll fiat hexahedral prisrms, 
which are harder than common calamine. 

It is found in Hungary, at Fribourg ; and in Leices* 
tershire, Flintshire, aiW at Wanlockhead. It differs 
from the other ores of zinc in always containing a con- 
siderable proportion of silex. The yariety from Wan- 
lockhead yields 66 of oxide of zinc, and 33 of silex. 

SULPHATE OP ZINC, ^ 

This mineral i^ a white, limpid, soluble salt, andis by' 
some mineralogists ranked amongst saline minerals ; it 
has a nauseous metallic taste, and is found filamentous, 
massive, and stalactitical. 

In the natural state it is rare, and chiefly occurs in 
capillary efflorescences, or in stalactites, on the sides of 
the workings in veins of sulphuret of zinc. It is thus 
occasionally seen at Ramelsber^ in Switzerlandjtt Idria 
in Camiola, and at Schemnitz m Hungary. It also oc» 
curs at Holywell in Flintshire. That of Ramelsberg 
yields by analysis about 27 parts of oxide of zinc, 22 
of sulphuric acid, 50- of water^ -and a- trace of oxide of 
manganese. 

RK6 OXIDE or ZINC. 

Hiis mineral was brought to me as long ago as the year 1 799, by a 
perfon from New-Jerfey, who faid it contamed zinc. He wiflied me to 
make experiments upon it ; but I did not find opportunity or inclination 
to analize it. I however gave fpecimens fre^y to my. mineralogical 
friends ; and among others, to Dr. Bruce* 

It occurs among the iron ores of SufTex county ; and is indeed the ce- 
ment or matrix which conneds the grains of various figures and ma^i- 
tudes of an oxyd of iron that is cryftaUizcd, though more commonly irre- 
gular. It is found imbedded in caldu*eou8 fpar. Now and then, the oxy (f^ 
ef zinc is whitifli, adhering to the black oxyd of iron. ^ 
It confiils of i^inc 76 parts. 

' mangandc and iron 9 

xoo- 
T2 



Oxygen 
Oxides of 1 



3t2 BLBVCHTAftr IHT&ODirCTIOr 

fti colour it Vght tod daik red, approacfains to blood red. rnlnr and an* 
rora.red. It b opaque, though ^^enarallT' truiflvccnc oo the edges. Itt 
firactwe falaatcd ; crpit-fractiire flightly coochoidal Luftre on the firdOi 
frKtare,ihiiiu^ ; after loof^ eipoluic to the atmofohere, duU; the fur&ce 
tir COM beconiiigeovcred with a pearly-white croft. ConiUtiitioa brtttfe, 
eaiy to be powdered, and the powder brownifli-yellow, approa^ung to 
orange, fteel (cratches it eafily. Itt fpedfic gravity it 6.%%, (Amgr. Mm, 

A very cvnoct and ioterefting qaeftion arofe in Cooffreft, when I was, 
in iSfO, a reprefentatiTe Cram the city of New- York, to the popular 
brmch of that body. It inTolved the rob}ect of sine, fpdter, teoteoagoe, 
and brait teotcnagoe, at coonecficd with dotiet on inmoning them into the 
OSttted Sutet, from foreign portt. The whole correlpondcnco and contro- 
verfy, are recorded in Med. Repot. VoL 15. p. 107— 11 1. In m coQec* 
tion of minerals are fpecimcnt of each article, at I received them mnn the 
Cdkctor of the Cuftomt at New^ York. 

<* Ztnc, it a mead well known to be abfohitdy neceflbry in mttkmg 
hraft. It IB imported from England and the Eaft-Indiet. From the In- 
die^ it it imported under the name of Teotenagoe, whidi the fiatnte Cap 
it free. A metal by thit name b not known in mineralogy ; how it (hould 
have been noticed at free, it a myfterr to thofe who know that it derired 
kt name from a Spoon-maker, who lived in Birmingham about the year 
173a He made tliedtfcovery, that tin and a finall quanttQr of rccnlna of 
aatimony, produced a compound fomewhat better thui tin and IcatC which 
inalKt pewter. Tenun, proud of the difrovenr, gave it the name of Tem^ 
tm^it or Teutania, at it b more generally called Little did^ the honefi 
(booo-maker think he would have been fo much honoured in our ftatute. 
lAfis caUmimarit b free ; thb b the ore of sine ; none of which bpn^ior- 
t#i,exceptaimaU<ittan|i|yof the calcine, at a drug. It b well known, that 
the Britilh prohibit the exportation of all mctak, not manu&ctnred : the 
fliippert of sine, therefore, are neceffitated to (hip sine undar the name of 
f p ite r. Spelter, in fad, b a mixture of fine brals and sine granolated, 
lUed by bnut foundert and brasiert, tcf folder. The bnit fbunoiBn in thb 
countiy, make all they ufe ; it if not imported except in faiall qoantitiet. 
The obly difference between Englifh and India sine is about 5 per cent in 
favour cff the Engrliib, on account of iu beine left droffy. If the artide of 
: b to be admitted at free from duty it uoukl be expreffed under the 
5 of Spelter^ or Zinc** {CitriU.) 



QUICKSILVER or MERCURY. 

The liquidity of Mercury at the ordinary temperature 
of the atmosphere, is a remarkable character, and dis- 
itnguishes it from all other metals, It is thirteen times 
heavier than water. It is found pure ; and also com- 
Irined with silver, with sulphur, and with small quanti- 
ties of silex, oxide of copper, carbon of bitumen ; and 
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mineralized in the state of an oxide, by tbe muriatic and 
sulphuric acids. 

Its ores are not numerous ; and being rarely found in 
primitive rocks, is not considered to be a metal of tbe 
newest formation. 

The quicksilver mines of Idria, in Saxonv, are said 
tp yield 100 tons annually ; and those of Spain a still 
greater quantity. Tbe mines of Peru are by some sup- 
posed to be still richer. 

Tbe uses of mercury in medicine, in the arts, and in 
experimental philosophy are numerous; but its chief 
use is in the separation of gold and silver from their ores, 
by ft process caUed amalgamation. When amalgama- 
ted with tin, and laid on glass, it forms mirrors. 

NATIVE QUICKSILVER. * 

Native Qpicksilver is of a silver white colour, and 
splendent metallic lustre ; it occurs disseminated in glo- 
bules, or collected in the cavities of its mines, which 
are commonly situated in calcareous rocks, indurated 
clay, or argillaceous schistus. It is mostly met with in 
the mines containing the oreis of quicksilver. It some- 
times contains a little silver. 

Quick silver is found in the Palatinate, Saxony, Bo- 
hemia, Hungary and Transylvania ; and abundantly in 
Peru. 

NATIVE AMALGAV. SlLVfiB AMALGAM. 

This mineral is of a silver white, or of a greyish co- 
lour, and is sometimes semi-fluid ; when compatt it is 
very brittle, which at once distinguishes it from silver : 
it is mosdy tarnished externally. It occurs also in small 
octohedrons, iarhomboidal dodecahedrons, and in thin 
laminae ; and is commonly found in a kind of clay, which 
is of various colours. It consists of 64 of mercury, and 
36 of silver. It is a rare minevtl, and has principally 
been hiet with at Rosenau in Hungary, and at M«rs- 
feldt and Moschellandsber^ in the duchy of Deux-ponts. 
It is said to be found in vems containing silver^ travers- 
ing those enclosing quicksilver. 
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CINNABAR. 

Cinnabar is of various shades of red, frequently co- 
chineal red. It is very heavy ; it occurs massive, when 
it is dbH and opake; it also occurs of a minutely fibrous 
structure, with a glimmering silky lustre ; also lameUary 
of a shining lustre and translucent ; and crystallised in the 
regular bexahedral prism, which is considered to be 
the form of it^ primitive crystal ; only one variety of 
form has been noticed. It consists of 81 of mercury, 
H of suljphur, and 4 of iron. 

A vanety ealted Hepaiie Cinnabar is united with 
small portions of carbon, silex and oxide of copper;- 
and this variety sometimes occurs mixed in various pro- 
portions with coarse ooal or bituminous shale, and is 
ihen called Bituminaui Cinnabar. 

The most abundant fkiropean mines of Cinnabar, are 
those at Idria in Camiola (which principally yield the 
hepatic variety), and those of Almaden in Spain, which 
are situated in the independent coal-formation. The 
ores of Cinnabar are usually accompanied by calcareoi»- 
spar, spathpse iron, micaceous iron, and iron and cop* 
per pyrites. 

Cinnabar is said to ocour sparingly in primitive strata. 

HORN QUICKSILVER. 

Horn Qjtiieksilver is of a pearl grey colour, sometimes 
of a greenish yellow ; it is soft, translucent, and of a 
vitreous lustre; it occurs massive; also crystallized in 
small 4 sided short prismatic cr^tals, terminated by 4 
sided pyramids, and therefore in dodecahedrons ; but 
the plains of the summits are rhombic, the lateral 
planes are six-sided. It consists of about 76 parts of 
oxide of mercury, 16 of muriatic acid, and 7 of sulphu* 
ric acid. It is ^ found at Almaden in Spain, at Horso- 
witsin Bohemia, anc^ in the mines of Deux-ponts in 
the cavities of a ferruginous clayj mingled with mala'> 
chite and grey, copper, &c. 



COMBUSTIBLE MINERALS. 

Including non-metaUic substances^ the greater part 
of which are eminently combustible, and tvhose 
bases are carbon and sulphur. 



SULPHUR.^ 

The nature and properties of Sulphur have already 
been noticed in treating of combustibles generally. 

Sulphur is found in the mineral, vegetable and ani* 
mal kingdoms ; in the two latter it occurs so rarely, that all 
the vast commercial demands for it are supplied from 

* Ih die town of Phelps, about eleven miles to the northweft of Geneva, 
are fitoated the fulphureous fountaint of Clifton. 

From a fide-hili, in front of the public houfe, numerous fpringa dif- 
charge their waters. The ftones and rocks through which they ifuie are 
calcareous. The main body of them are filled with the remains of tefia- 
ceous animals, and marine ezuvix. Some of them are formed differently 
from an^ ihelh I ever law. Their (hapes are fo fingular and fantaftic, 
that it n hard to refer feveral of them to any known or living fpeciea.^— 
There are likewife plentiful depofites of calcareous carbonate. This lime 
feems to have been held in foludon by the water, and coUeds among the 
ftones and other bodies where the current is gentle, or approaches to ftag- 
nation. It is afibciated with-a portion oi the fulphur depoficed by the in-^ 
flammable air. 

The water iffilcs in the greateft quantity from three principal fources.— 
it b as abundant as from the moft plentiful fprings I ever faw. The vea- 
ter, as it comes forth, is perfcdfy tranfparent. But it foon becomes 
opaque, and of a yellowiiQi colour, refemblmg a diluted mixture of cream 
with water. This hue appears, as it de£cen& the declivity, and becomes 
ftill more manifeft as it traveries the meadow, at the foot of the hilL 

This yellowiih matter fettles on the rocks, ftones, mois, and other 
pluits. On -being collected, it proves to be brtmftone. It is in a flate to 
DC friendly to vegetable^. For though it covers the leaves and ftems of 
the aquatic plants, crrtr which the water flows, it feems to do them no in* 
jury. Though cMGed with iblphur, thqr cnj^T entire health. There did 
not appear any fig n of bbckneis or eronoo from ditt caofe, on t^ blades 
of graft whidi were conftantly ezpofed to it. 

The water iaeqiHdlj friendly to the life of anitnak Korfin drink it free* 
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the former source. It is found oearly pure ; and is theu 
termed Natire sulphur. It is also found in combina- 
tion with several of the roetab, formmg the various 
pyrites, and the sulphuretted oresw In the state of an 
acid, it occurs combined with some of the earths and 
metals. 

Ijf and without anv incooTcnieoce. Other domeftic creatures do the 
ume, and are refremed at moch by it, to all appearance, as. hj commoa 
water. Homan beiogs alio drink it, without any bad dSed. Ip CaiDe^ 
it excites a little naofea, efpedally upon an cmptj ftomach. But this leems 
to ari(e from the offmfivenels of lulphur to the fmell and tafte of foch per- 
(bns, rather than from any thing deleterions in the water. A fiihennaii 
aflbred me that he had taken trouu with the hook in this falphureous 
brodc And it cannot be well fuppofcd that there ihould be any thing 
very diiameabk in the water, Tolunurily vifited by fueh delicate and 
dainty fiues. They probabljr are induced to approach the foorce, for the 
purpofe of feedhv upon certain fpeciea of worms, (one of which has fome 
ref<9nblance to the leech) which adhere in great numben to the lower 
iides of the ftones. I'his water is their refidence, and the trouts prolndily 
enter it to make a prey of them. 

The dcfwfites ot calcareous and iulphureous matters are not the only 
things which diftinguiih theie fpriogs. A great quantity of vapour es- 
capes from them. I'his rifea to a confiderable height, and mar be fmelled 
naany rods to leeward as you appra«ch. The odour is that of inflammable 
air holding fulphur in folution. In the ordinary condition of fulphur, the 
hydrogen is too frnaU in quantity, rdatively to the fulphur, to rife with it 
into the atmofphere. But when the proportions are reverfed, and the hy* 
' drogea n in a very large ratio to the fulphur, it carries away with itfelf a 
portion ol that material. Upon the iame principle that an abfolutely. 
large body of inflammable gas caii elevate a balloon, a relatively large por- 
tion of it can carry up atoms of fulphur. Thele are wafted about, and di^ 
fufed through the air. 

Though the water, :^]^ it firft rlib from the earth is perfectly dear, 
yet as was before obf<;a;£d, it fooo becomes turbid. This probably luip- 
pens in confequGiice of .the efcape of the inflammable air, leaving behind 
that portion of fulphur which.it is unable to carry off*: and this difengaged 
fulphur firft changes the colour of the water, and then fettles on the leaves, 
grafs, and ftones. In confequence of this copious extrication of gafeoua 
matters, the water is cold ; and it contains ibme ingredient, which is pro- 
bably a little uocombined fiflpfauric acid, which decompofes foap. For on 
attempting to form a lather with it, curdles were immediately produced. 

At a fiiort diftance, lefs I fliould think than a quarter of a nule, and on 
the other fide of the road, are pther fulphureous oozings. In thefe, the 
water is fmall in quantity. The fulphurctted hydrogen immediately ef.- 
capes : the fulphur which it does not carry ofl* with it, is left behind.— 
There beine too little water to wafli it away, it accumulates in beds or 
Houghs, n This is alfo on a fide- hill : but, notwithftanding the favourable- 
oeis of the iituation for carrying away the fulphur, it has gathered undl a 
ibrt of marih or puddle, of per&ps tea rods in diameter has been formed. 
Here it lies mixed with mud, leaves, flicks, andevery ingredient that acci- 
dent has thrown into it. The mais is fo confiderable that it woufdbe eaiV 
^^T^ upcarc-loads of it ; but 1 did not hear that any attempts had been 
made to refine, purify, or in any other way to manufiittttre it 
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Native StJphur is of a ^e greenish yellow colour. 
It 6ccurs in mass, disseminated, in rounded fragments, 
stalactitic, and crystallized. Its specific gravity is about 
two. 

It is sometimes, though rarely, found in veins in pri- 
mitive mountains ; its common repository is in beds of 

If I was difipofed to offer a coDJedure concerning tht prodatftion -of this 
inflammable air, and of the ftdphur which accompanies it, I fliotild derive 
them from the animal remains which make fo large a proportion of the 
calcareous ftrata hereabout. The rocks at this place, as well as at Niaga- 
ra, and along the fliores of Lake Erie, are remarkable for the fetid imell 
they emit, on being rubbed or ftriick. This leads to a belief that both 
<ihydrogen and fulphur enter into their compofition. This is further mani- 
Cefted by the frequent appearance of them both, where thefe beds of niate- 
rials are undergomg fpontaneous deconipofition from internal daufes. In 
fuch cafes, they are evident to the fenfes in. their prefer and r<!parate 
lorms. The incruftations of fulphur, in the figures of fome rocks, and the 
extrication of hydrogen gas from the crevices of others, in this curious and * 
interefUng region, perfuade one flrongly, that fuch is the fed. 

How it happened that organic fubitances make part of the deep and ex* 
tenfive ilrata which underiay this country, may be refolved into die 
^eater quelHon^ by what means fuch materials enter into the compofition 
of rocks in other parts of the world, and in fituations very remote from 
the ocean. They lead the mind by indubitable evidence to ^he time when, 
in ages too diflant for the chronologift to coirfpute, the waters of the fea 
covered the face of the land. 

The country lying fouth of the lakes Ontario and Erie, bears within 
itfelf full teftimony of the former dominion of /}ceanic water there. The 
fait fprings in Galen, Montezuma, Salina, and other places, may be conceived 
a$ proceeding from beds^of fal^em in the bowels of the earth. And this 
native fait may be conildered as a depofite made from the brine of the fea, 
fometime fince the ftrata of limeftone were formed. When the fait- water 
withdrew to the lakes, the upland was gradually freed from its fait, here, 
as in other places, by the rains and the floods. The laifd being thus frefli- 
ened, the falt-water coUedled in the lakes and refervoirs ; and had there 
been no outlets, they would have been coUedtions of briny fluids ftilL But 
as all the lakes of our continent have channels for difcharging their con- 
tents, it has happened in the courfe of aqueous circulation, that the primi- 
tive faltnels has difappeared, and thefe refervoirs of falt-watef are now fil- 
led with frefli. The lakes of North America have long fince undergone 
the fre&ening operation which the Black Sea is now undergoing. For it 
may be predicted that the Euzine, which is now but a brackim water, will, 
in p^ocefs of time, lofe the whole of its faltnefs. 

The lakes haying undergone this transformation, and fo altered their 
character, we look at firft with furprize upon the fait and fhells which are 
left behind. Thefe, however, are monuments of the former fla^e of things ; ■ 
and when duly confidered by the light which geology affords, enable us to 
comprehend niany of the fafts which would be otherwifc inexplicable. 

Aly theory, then, of the fulphnreous fprines at jClifton, is concifely this s 
before the water of the ocean retired to the hikes, ftrata of limeftone were 
depofited, and as parts thereof, yaft quantities of fhells, and other remains 
of teflaceous and perhaps other animal matter. From thefe, there are ex< 
tricated in ibme places, hydrogen gas and fulphur : and water, g^iflung 
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secondary gypsam, where it occurs in rounded masses.; 
it is sometimes met with in beds of indurated mar!, and 
compact limestone : occadonally it occurs as an ingre- 
dient in mineral waters. Volcanoes abound with sal-' 
phur, which sublimes in the rifb and cavities of tbe lava 
m the neiehbouihood of their craters. 

HumboTt mentions its occurrence in a bed of quartz^ 
travernng a prinvtive mountain of micaceous scoistusj 
in Quito. He also cites two depositee in primitive por- 
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sulphur occurs in rounded masses in blue marl in tbe 
Apennines of Piedmont In some of tbie glaciers of 
Mont Blancy it is disseminated in masses of sulphate of 
lime and clay. At Conilla, near Cadiz in Spain^ it oc- 
curs in smne-stone. It is met with in tbe gypsum of 

alon^, carries with it a portion of the lime. The hydrogen gas fo fepara- 
ted> u the menftraum for the fulphur, and the water for the lime. On 
coming into the open air, the portions of fulphur and lime, which the m 
and the water cannot my longer retain in iblution, are precipitated on uic 
adjacent bodies. 

I have fpedmena from Clifton, of the fetid limeftone, madreporites, and 
other marme Animals, and of recent veoeuble fuhftances, incrufted with 
BHmftone. I poflefs, Ukewife* pieces w the fetid carbonate of lime, from 
the falls of Niagara, carrying fu^hur hi a byer of the thicknefs of the 
eighth of ah inch* 

- The fulphur fpringr N.W. of Geneva, N. Y. is of fuffident fize and &11 
flor an overihot mill, and iu fcentift conveyed by the wind, nearly the dif- 
tanbe of two nrules. This fpring ifiiics out of thevground in two linuidies, 
and asinine to it are two large bogs o^ (iilphur, mto which a ftick may 
be thruft fit htl deep or more. It is fuppofed, that at this fpring, the ma- 
nufecture of brknftone, might be confidcrably imporunt. {Munro^ Med. 
Jiepos, Fol, II, ^. 69—70.) 

The iiilphur evolved by the pntrela^ioa of maritime plants and marine 
animals, (omctiroes floats in the form of a yellow fcum on the furface of 
the pools and Dfcagnant ponds of fait water, along the coaft <^ New- York. 
As a proof of it, among other evidences, I relate Uie following occurrence. 
Being a few vears ago, on a trip along the Sound, our party landed upon 
Hiker's iflancl. The greater part of the company were amufine them- 
felves at the Inn, when I returned from a (hort ezcurfion. I Drought 
with me a parcel of the fulphur I had gathered iipon the furface of a pond, 
on a fyh marih. Secretly, and without any knowledge on the part of my 
fellow- vovagcrs, I threw fonie of the brimftone into Die fire, and brought 
it forward on the hearth, while it was burning* The vapours, inftead of 
afcending through the chimney, circulated through the room. The coofe- 
quence was, an univerfal cr^ arofe that a match was lighted^ and that fome- 
bbdy was fmoktng them with brimftone. 

Very lately, I received fpccimens of fulphur, elegantly cryfiallizcd, from 
the volcano, nearly cxtind, fituate about fiity mSes from Batavia, in the 
liiand of Java. 
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tbe salt springs of Lorraine. It also occurs in Hanorer, 
Hungary, Poland, Siberia, and other countries. 

The warm springs of Aix la Chapelle, of Trivoli, &c. 
deposite Sulphur when in contact with the air : it is also 
contained in the waters of certain spring in France. 

Volcanic Sulphur is met with in Italpr, Iceland, and 
Craudaloupe in a volcanic mountain ^et m^ activity. The 
volcanoes of the Cordilleras in Quito, yield it in great 
abundance and very pure. 

But perhaps the most remarkable deposite of volca- 
nic sulphur is that of Solfatara near I*4aples, in a kind 
of sunken plain surrounded by rocks, which is regarded 
as the crater of an ancient volcano ; and from it, ever 
since the age of Pliny, has been obtained, aconsiderable 
portion of the sulphur used in Europe. 

The crystals of sulphur are not always well daAoed : 
those from Sicily are the best, being frequently perfect 5 
they have been met with 5 inches in length. The pri- 
mitive crystal is a very ^cute octohedron, on which 
are occasionally found the planes of several ^nddifications. 
The crystals are often semi-transparent : they are soft, 
brittle and easily broken. 

DIAMOND. 

The Diamond, which is the hardest substance in na* 
ture, was heretofore considered as an earthy or stony 
substance ; but it is proved beyond ^ doubt not to be an 
earthy substance. When exposed to a current of air, 
and heated to the temperature of melting copper, it is 
found to be gradually, hut completely conibustn>le. By 
this process it may be wholly converted into carbonic 
acid, and therefore consists of pure carbon. 

Diamonds are either colourless, or of a yellowish, blu- 
ish, yellowish green, clove brown, black brown, Prus- 
sian blue, or rose red colour. They are always found 
in detached crystals, the primitive form of which is the 
regular octohedron ; but the varieties of form in which 
they occur are numerous. Although tbe Diamond is so 
extremely hard, it may be readily cleaved in particular 
directions. When heated, it becomes phosphorescent. 
It possesses only a simple refraction, but this may be at- 
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tributed ^ttly to its density, considered as a stone* 
Newton, in remftrking this, suspected that the Diamond 
ooght to be placed among combustibles. It is about 
Si times heavier than water. 

In India, die Diamond mines extend through a long 
tract of country, from Bengal to Cape Comorin, at the 
foot of a chain of mountains 50 miles in length : the chief 
of them are now between Golconda and Masulipatam. 
Diamonds are also procured from the Isle of Hofneo 
and from Brazil ; where, as well as in India, they are 
found in beds of ferruginous sand or gravel. 

Fifty jrears ago there were more than 20 places in the 
kingdom of Golconda in which diamonds of different 
sizes were found. At that period, 50 workings were 
also wrought in the kingdom of Visapour. These mines 
furnished more diamonds than the others i but being 
smaller, tbe workings were abandoned. The Diamonds 
of Pastael, 20 miles from Golconda, at the foot of the 
Gate mountains, are tbe most in request. The mines 
are situated at the conflux of two rivers ; they have pro- 
duced the most noted diamonds, and amongst them that 
which has obtained the name of the Pitt or Regent 
Diamond, the finest of the crown jewels of France, 
weighing 136 carats, or nearly one ounce, and which 
was purchased for 2,500,000 livres. 

From Mawe's Travels in the Interior of Brazil, we 
find that the Diamond mines of that country are situated 
nearly due north of the mouth of the Rio Janeiro. The 
capital of tbe district is called Tjuco. The country is 
covered in all directions by grit-stone rocks, full of 
rounded quartzose pebbles. The hills are very nume- 
rous, and consist of grit alternating with micaceous 
schistus, and present an immense number of blocks 
composed of grit-stone imbedding rounded masses of 

Suartz, (ivinc to the whole the appearance of a pud- 
ing-stone. The general level of the country must be 
considerably elevated ; it is very full of streams, which 
fall into the rivers traversing the lower country in almost 
every direction. Diamonds have been largely obtained 
in various places in this district, and always from the 
beds of the streams or rivers ; most of which have 
yielded them. The principal work is that called Man- 
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danga on the river Jigitonhooha : which being shallow, 
though broad, its waters are either dammed out, or di" 
verted from their course, or pumped out by a particular 
contrivance. The mud of the river is then removed, 
discovering a stratum of cascalhao^ which consists of 
rounded pebbles and gravel ; this is taken up, and the 
diamonds are washed out of it. Diamonds are by no 
means peculiar to the beds of rivei^ or ravines ; they 
have been found in cavities and water courses, on the 
summits of the most lofty mountains of the district. 

A diamond, found about 15 years ago in a rivulet cal- 
led Abaite, a few leagues north of the lUo Plata, and 
now in the possession of the Prince Regent of Portugal, 
"weighs seven-eighths of an ounce. It is of an octohe- 
dron form. 

One of the largest known diamonds was in the pos- 
session of the late Empress of^ Russia ; it was of the 
size of a pigeon's egg and weighed 193 carats or nearly 
one ounce and one-third of an ounce* 

The largest diamond hitherto found, is in the posses- 
sion of the Rajah of Mattan, in the island of Borneo, in 
which island it was found about 80 years ago. It is 
shaped like an e^g, with an indebted hoUow near the 
smaller end. It is said to be^ of the finest water. It 
weighs 367 carats. Now as 156 carats are equal to 1 
oz. Troy, it is obvious that ^is diamond wei^s 2 oz. 
169.87 gr. Troy. Many years ago the governor of 
Batavia trieid to purchase this diamond. He. sent a Mr. 
Stuvart to the Rajah, who offei^d 150,000 dollars, two 
large war brigs with their guns and ammunition, toge- 
ther with a certain number of great guns, and a quantity 
of powder and shot. The Rajah, however, refused to 
deprive his family of so valuable an hereditary posses- 
sion, to which the Malays attach the miraculous power 
of curing all kinds of diseases, by means of the water 
in which it is dipped, and with which they imagine that 
the fortune of the family is connected. 

The principal use of the diamond is in ornamental 
jewellery ; it is also employed by glaziers to cut glass, 
and by lapidaries to engrave tbe^ harder gems ; bat for 
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these pmrposes such only are used as cannot be cleaved 
in particular directions* 

MllTEBAL CARBON. 

Minen^ Carbon is of a greyidi black colour, and is 
destitute oi bitumen : it consists of charcoal, with vari- 
ous proportions of earth and iron. 

It has a glimmering, silkj^ lustre, and a fibrous appear- 
ance, discovering a wood-like texture. It is somewhat 
heavier than common charcoal, and is easier reduced 
to ashes before the blowpipe, without either flame or 
smoke. 

It occurs in thin layers, in brown coal, slate coal, slaty- 
glance coal, and pitch coal ; but in quantities too smtli 
to make separate use of. 

PLUMB A 00. aBAPHlTB.^ 

Plumbago is found in England, Scotland, France, 
Spain, Germany, and some other countries. Plumbci- 
go is of a dark iron black, passing into steel grey. 

It occurs in mass, in kidney-shaped lumps, or disse- 
minated, in rocks. It has a glistening metallic liKtre, 
its fracture is granular and uneven ; it is unctuous to the 
feel, soft, and not very britde. When heated it does 
not flame, nor can it support combustion by itsel£ Its 
specific gravity somewhat exceeds 2. 

Plumbago seems to belong exclusively to primitive 
countries ; sometimes it enters into the composition of 
rooks ; but is more usually found in detached masses, or 
in beds. 

The principal use of plumbago is in the making of what 
are called black-lead pencils ; for which purpose none 
has yet been discovered equal to that from borrowdale in 
Cumberland, where it occurs in a considerable moun- • 
tain of argillaceous schistus, traversed by veins of quartz; 

* A mtou&dureof bla<^-le)id pencils, exifts in the dty of New-Yoilc. 
Graphite with rofy quartz, was lately brought to me from FifhkilL Small 
quantities of it are not unfrequent. It is found in North Carolina, Peon- 
QrlTania, New-Jerfey, Mtfw-York, Cpnneaicut, Rhode^Ifland, AM&cha* 
fctts, Ncw-Hampfliirc, and Maine, {CUavelaMd,) 
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some aceount of the mine may be found in Parkes's 
* Chemical Essajrs.' An inferior kind is met with in 
several places in France. It h also found in Bavaria, 
in Spain, and in Norway, 

Whence this mineral obtained the name of blaclc-ledd 
it is difficult to say, unless it was from the lead-coloured 
streak which it ^ives upon paper. It has been ascertain- 
ed that lead does not enter into its composition, but 
that the purest plumbago consists of about 90 parts of 
carbon and 10 ol iron : an impure variety affords more 
of silex and alumine than of carbon or iron. 

MINERAL OIL.* 

Under this term are comprehended two substances^ 
Naptha and Petroleum ; both of which are liquid, high- 
ly inflammable, and lighter than water. 

ATaptha is nearly colourless and transparent ; it bums 
with a blue flame, much smoke, gives out a penetrating^ 
odour, and leaves no residuum. It appears to be the on- 
ly fluid in which oxygen does not exist in a consider- 
able proportion ; advantage has been taken of this cir- 
cumstance by Sir H. Davy, who employed it, for that rea- 
son, in preserving the new metals discovered by him. . 

The most copious springs of naptha are on the coast 
of the Caspian sea in the peninsula of Apcheron ; the* 
surrounding country is calcareous,^ and the <Boil which 
afibrds the naptha is sandy and marly. It perpetually 
ffives out vapours of a penetrating odour and very in- 
Sammable : it is said that the people of the country dress 
their food by means of it, for which purpose they pass it 
through earthen pipes. By distillation it yields naptha^ 
pure for medicine. The Persians employ the renduum' 
to burn in their lamps instead of oil. A considerabU 
revenue is derived from it by the Chief of the cdun^ 
try. 

"" Petroleum is found native ic tfie wefteni diftrl^ of New-York^, 
where it is colledlcd from the furface of certain waters, and fold by the name 
•f Seneka Oil. It is employed both inwardly and outwardly, as a remedy^ . 
and i& extolled by the people, for its efficacy ffpkA difeatfet, more efpo-> 
dally of the ftomach, inteftines, kidneys, ikin, jomts, &c.. I(ii ffoaue^f* 
too, in Ohio, and rated by many as a valuable medicine* 
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Naptha is also found in Calabria; on Mount Zibio 
near Modena ; in Sicily, and in America^ Sec ; but it is 
supposed that travellers have sometimes nnstal^ii pe* 
troleum for naptha. 

In 1802; near the village of Amiano, in the state of 
Parma, a spring of naptha of a topaz yellow colour, 
was discovered, which readily boms without leaving any 
residue ; it rises in sufficient (pantity to light up the city 
of Genoa, for which purpose it is emplo^d. 

Petroleum^ at the usual temperature, is rather thicker 
than common tar, has a strong disagreeable odour, and 
is of a blackish or reddish brown colour. It is very 
combustible, giving out during combustion a very thick 
black smoke, and leaving very little residue in the form 
of a black coal. 

It is found in many countries, principally in those pro- 
ducing coal. At several places in France. In England, at 
Ormskirk in Lancashire, and at Coalbrookdale ; occa- 
sionally in Cornwall and in Scotland. It occurs also in 
Bavaria, Switzerland, and in Italy near Parma. Near 
Che latter place, the Petroleum gives out so powerful an 
odour, that the workmen cannot loi^ endure it at the 
bottom of the Petroleum wells, without danger of faint- 
ing. It is found in many other parts of Europe -and in 
America. 

It is most plentifully found in Asia : round the town of 
Rainanghong in the tfirman empire, there are 520 wells 
in full activity, into which petroleum flows from over 
coal. No water ever penetrates into these weHs< The 
quantity of^ petroleum annually produced by them 
amounts to more than 400,000 hogsheads. To the in* 
habitants, its uses are important ; from Moussoul to Bag- 
dad it is used instead of oil for lamps ; mixed with earth 
or ashes, it serves for fuel 

When naptha is exposed to the air and light,^ it be- 
comes brown, thickens, and seems to pass into petro- 
leum : and when petroleum is distilled, an oil is obtain- 
ed from it similar to naptha. When petroleum is ex{N^ 
sed to the air, it thickens and passes into a kind of bUU* 
men. Considerable alliance is thus proved to esfst be- 
tween MInerd Oil and Bitumen. 
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The elementary constituents of Bitumen are carbon 
and hydrogen, occasionally nitrogen, and most probably 
some oxygen, which it is suppo^d, by its action on the 
other pnnciples, and in proportion to its quantity, tends 
to form the harder Bitumens. 

Bitumen is either dasUc or compact 

Etcutic bitumen is of various shades of brown. It has 
a slightly bituminous odour, and is about the weight of 
water. It bums readily with a large flame and much 
smc^e, but melts by a gentle heat, and is thereby con* 
verted into a substance resembling petroleum, or mal- 
tha, or asphalt, according to its previous consistence. 

Elastic bitumen takes up the traces of a pencil in 
the same manner as the Caoutchouc or India rubber, 
whence it has obtained the name of JtHneral Caout- 
chouc. 

Hitherto it has only been found in the Odin mine^ 
near Castleton in Derbyshire, in a secondary limestone, 
accompanied by calcareous spar, fluor, blende, galena, 
pyrites, and asphalt. Elastic bitumen consists chiefly 
of bituminous oil, hydrogen gas, and charcoal ; very 
small proportions of other substances have been detected 
by analysis. 

Compact bitumen is of a brownish-black colour ; one 
variety may be impressed with the nail, and is called 
maltha ; another is very brittle^ and is called asphalt. * 

* The ancient bricks of Babylon, feveral of which I have had the beft 
opportunities to examine, have a portion of bitumen adhering to them.— - 
This is black, and emits by bumin?, a fomewhat aromatic vapour. It ap- 
pears to have loft none of its ]>ecimar qualities, during the term of per- 
haps 3000 or 4000 years, fince it was firil incorporated as a cement, in the 
walls and towers conftruded by the ancient inhabitants of Shinaar. The 
foecimens I poflefs, of modem bitumen from Beirah, or its^ vicinity, are 
ittbftantiaily the fame with that ufed of old. {H, Auitin.) 

Afphaltnm of St. Antonio, at the weftem extremity of Cuba, is corn- 
pa^ deep blad^ an4, capable of fupporting a flame, when heated and fet 
on Are. 

That from Trinidad ifland is not fo pure ; but is (Uted to be much more 
abundant. 

specimens from St. Stephens, near the Alabama river, were fent me by 
Mr. Magofl^. 
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Maltba is brownish black and opake : it is toti^fa, and 
soft enough to take an impression of the nail : it has a 
strong disagreeable odoar, and is nearly twice as heavy, 
as water. It consists of bitumen mixed with aboat S per 
cent, of carbon and a little earth. 

Maltha is found in France, at a place called Puy de 
la Pege ; where it renders the soil so viscous, that it ad- 
heres strongly to the foot of the traveller. It is also 
found in a mountain in Persia, between Schiras aod 
Bender-congo, where it is called baumemomie. It is 
collected with care, and sent to the Kins of Persia as 
being efficacious in the cure of wounds. It is occasioii- 
ally used as a pitch, and in certain varnishes to preserve 
iron from rust ; it is said to enter into the composition 
of black sealing wax. 

Asphalt is brownish black ; it occurs in mass, or dis- 
seminated, or stalactitic ; it is opake, smooth and brittle, 
and somewhat unctuous to the touch, and gives out when 
rubbed a slightly bituminous odour. It is not so heavy 
as maltha. 

By combustion, it leaves a small quantity of ashes. It 
consists chiefly of bituminous oil, hydrogen gas and 
charcoal, but the latter is in much greater proportion 
than in elastic bitumen ; oxide of iron, and two or three 
of the earths, sometimes constitute very small propor- 
tions of it. 

It is found in the Palatinate; in France ; at Neufcha- 
tel in Switzerland ; in large strata at Aolona in Albania; 
and in large pieces on the sboreir, or floating on the sur^ 
face, of the Aspbaltic lake in Judea, called the Dead 
Sea ; which is said to have obtained the latter name 
from the belief that the Asphaltum caused the death of 
birds attempting to fly over it. It abounds in the idands 
of Barbadoes and Trinidad in the West Indies. In the 
tatter it occurs in a vast stratum, three miles in circum- 
ference, called the Tar-lake ; the thickness of which is 
Unknown. A gentle heat renders it ductile, and when 
mixed with grease or common pitch, it is used for pay- 
ing the bottoms of ships, and is supposed to protect 
them from that pest of the West Indian seas, the tered# 
or borer.. 
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Asphalt is also employed as a varnish, and an essen- 
tial part of the best wax, or vambh, for the use of en- 
gravers. 

Both varieties of Bitumen, as well as the Mineral Oils, 
are unknown in primitive rocks, except in veins ; they 
seem to belong exclusively to alluvial or primitive for* 
mations, in which they most commonly occur in calca- 
reous, or clayey soils, or in the productions of volcanoes. 
They are said to be mostly found in the neighbourhood 
of salt formations. Some have conceived that the bitu- 
mens and mineral oils have originated in the destruction 
of the multitude of animals and vegetables found in the 
earth ; of which we are every day discovering the re- 
mains. 

The ancients employed bitumen in the construction 
of their buildings ^ and it is said that all historians agree 
that the bricks of which the walls of Babylon were built, 
were cemented with hot bitumen ; which gave them 
very great solidity. Bitumen was carried down by the 
vipers, of a river which joined the Euphrates ) it was also 
found in the salt springs in the neighbourhood of Baby- 
lon. The Egyptians are also said to have employed it 
for the embalmmg of bodies ; constituting what we row 
call mummies. 

Bitumen enters into the composition of the black in* 
durated marl or shale which accompanies common coal ; 
and which is generally mixed with it in variable propor- 
tions. It is likewise found in certain limestones ; for 
instance that of Aberthaw, of which bitiimen forms about 
2 per cent. 

COAL. 

The bituminous substance called coal, though ranked 
among minerals because its basis is pure carbon, is now 
by many believed to be of vegetable origin, because the 
substance which lies upon the coal, is always filled with 
vegetable remains ; as well as because a wood-like ap- 
pearance may be traced through every species of coal, 
even the most compact 

lySneiftlogbts are not a^eed in their arrangement of 
this important genus of mineral inflammables. 
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Coal may be divided ioto four species : brown coal, 
black coal, cannel coal, and glance coaL 

Brown Coal is imperfectly bituminous, of a brown 
colour, and of a vegetable texture. It may be divided 
into three varieties : Bituminized wood, Earthy Brown 
Coal, Compact Brown Coal, and Moor Coal. 

Bituminized wood is of a dark brown colour. Its ex* 
temal shape exactly resembles that of compressed trunks 
and branches of trees ; its internal texture is precisely 
that of wood, retaining not unfreouendy that of the 
bark. It is opake, soft, somewhat flexible, and almost 
light enough to float upon water. It bums with a clear 
flame, though with but little heat, and gives out a hitiX'-^ 
minous odour, often mixed with that of sulphur. 

The surturbrand of Iceland contains 58 per cent, of 
watery and volatile inflammable matter, leaving 42 per 
cent, of carbonaceous and earthy residue. 

Bituminized wood occurs in alluvial land among beds 
of compact brown coal ; sometimes also forming beds of 
itself. It is also met with in dispersed fragments in al- 
luvial soil. It abounds in the newest floetz-trap forma* 
tion, and forms masses in limestone and sandstone be- 
longing to the independent coal formation* In the Pros* 
sian amber mines, it forms the stratum immediately 
above the amber, and nodules and stalactites of this 
beautiful substance are generally found intermixed with 
it. 

Earthy Brown Coed is blackish or wood brown, or 
yellowish grey ; it occurs in mass, of a consistence be- 
tween solid and friable ; it is without lustre ; soils the 
fingers a. little ; it is very soft, falls easily to pieces, and 
it is a little heavier than water. 

^ It readily takes fire, and bums with a weak flame and 
disagreeable bituminous odour. It contains 15 to 20 per 
cent, of earth and oxide of iron, the remainder being 
water and inflammable matter. It often contains pyrites, 
and then passes into ahim earth. 

It is found in similar situations with bituminized 
wood : in the neighbourhood of Leipsig it occurs in 
beds from 20 to 40 feet thick, and of great extent. 
, It is used as an inferior kind of fuel, when little heat 
•IS required ; for which purpose it is moistened with wa« 
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teF, well beaten, and made into masses like bricks. In 
the vicinity of Cologne, a variety is found of a rich reddish 
brown colour, which is prepared as a pigment under the 
name of Cologne umber^ which is employed as a colour 
both in distemper and oil painting. It is also found in 
Hesse, Bohemia, Saxony, and Iceland. The Dutch are 
said to employ it in the adulteration -of snuff, to which it 
imparts, when used in certain proportion, a peculiar 
soilness. 

Compact Brovm Coal, is of a blackish brown colour. 
It occurs in mass ; its fracture is fibrous lamellar ; its 
cross fracture somewhat conchoidal ; it has a resinous 
lustre, and is moderately hard. Its specific gravity is 
about 4.5. 

It bums readily with a weak flame, and a disagreeble 
odour; by coronustion, it leaves a small quantity of 
white ashes : 200 grains yield by distillation, 90 of char- 
coal, 60 of acidulous water, 21 of thick, brown, oily 
bitumen, and 29 of hydrogen, carburetted hydrogen, 
and carbonic acid. 

In England, it is found at Bovcy near Exeter, and is 
called Bovey coaT: at this place there are 17 strata 
within the depth of 74 feet from the surface, alternating 
with alluvial day ; the greatest thickness of the seams 
or beds is between 6 and 8 feet. .Brown coal is also 
found in various parts of the territory of Hesse, and in 
other parts of Germany ; also in Denmark, Greenland, 
and Italy. 

It is used for fuel : it passes into bituminous wood and 
moor coal, and sometimes into pitch coal. 

Moor coal is of a darkish browa colour. It occurs in 
mass, forming very thick beds, and is always full of cre- 
vices. Internally it displays a considerably resinous lus-> 
tre. Its longitudinal fracture is somewhat slaty ; its cross 
.fracture approaches to conchoidal; its fraements pre 
trapezoidal or rhomboidal. In its cheniical characters 
it resembles the preceding variety of Brown coal. 

It occurs in alluvial land, and in the newest floetz-trap 
formation. It is met with very frequentry in Bohemia ; 
it is also found in Transylvania, and other parts of the 
Austrian dominions; also m Denmark, and the Ferroe 
idands. 
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Black Coal, the Slate Coal of Mineralogists, is 
perfectly bituminous ; it nmy be said to comprehend all 
the varieties of common coal used for economic^ pur- 

Eoses. It may generally be said to be of a black colour, 
aving an irridescent tarnish, and a high reanous lustre. 
It is composed of about 60 parts of carbon, and 36 of 
maltha and asphal^ and from 3 to 6 per cent of eartb 
and oxide of iron. 

Slate coal is found principaVy in the independent coal 
formation, and is the most widely diffiised of any of the 
species. It is often mixed with pyrites, and penetrated 
by thin veins of quartz or calcareous spar. It always 
occurs in nearly horizontal strata, which are abuodant 
in Durham, Northumberland, Yorkshire, and in some 
other parts of England, and in several parts of JEurope. 
The two points which are principally to be attenaed 
to with regard to common coal, in an economical point 
of view, are the intensity of heat and the duration of com- 
bustion, and these are chiefly influenced by the propor- 
tion of asphalt contained in the coal. That in which 
the bituminous part is chiefly maltha, with only a small 
quantity of asphalt, kindles very easily, bums briskly and 
quickly with a bright blaze, cakes but little, requires no 
stirring, and by a single combustion is reduced to loose 
ashes ; such are the varieties of coal from Lancashire, 
Scotland, and most of those which are raised on the 
western side of England. 

Those on the other hand, in which asphalt prevails, 
kindle diflicultly, and after lying some time on the fire, 
become soi\, and almost in a state of semifusion ; they 
then cohere and cake, swell considerably, and throw out 
on every side tubercular scorise, accompanied by bright 
jets of flame. In consequence of the cohesion and tu- 
mefaction of the coals, the passage of the air is inter- 
rupted, the fire burns hollow, and would be extinguished 
if the top were not broken in from time to time. The pro- 
duce of ashes is smaller than in the free burning coals; 
the greater part of them being mixed in the carbona- 
ceous part of the coal and forming grey scoriae, com- 
monly known by the name of cinders, which being burnt 
again with fresh fuel, give out an intense heat, and are 
slowly reduced, partly to heavy ashes, partly to slag. The 
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best coal of Nortbumberland, Durham, and Yorkshire, 
is of this kind ; it burns slower, and gives out more heat 
than the preceding, and in general bears a higher price. 
Cannel Coal or Candle Coal, is of a greyish black co- 
lour, and has a glistening resinous lustre. Its fracture is 
conchoidaL It is brittle, but is the most difficultly fran- 

fible of all the coals, and is somewhat heavier than jet. 
t is very inflammable, and burns quickly, but does not = 
cake, and leaves behind 3 or 4 per cent of ashes. 

It occurs in the independent coal formation. It is 
found in great plenty and remarkably pure, at Wigan in 
Lancashire, and occasionally in most other English 
collieries. 

Its chief use is as fuel, but the purest from Wigan m&y 
be worked in the turning lathe, from which it receives . 
a high polish ; hence it is shaped into various ornamisn- 
tal utensils ; and when cut into beads^ is not to be dis** 
tinguished from jet. 

The Splent Coal, which abounds at Glimerton, near 
Edinburgh, is considered to- be an inferior variety of 
cannel coal. 

Glance Coal^ Of this there are three yarieties, the 
conchoidal, the columnar, and the slaty. 

Conchoidal Glance Coal is iron black ; it occurs in 
mass, with a bright shining metallic lustre «nd a perfect^ 
ly conchoidal fracture. It is moderately hard, frangible, 
and light. 

It burns without flame or smell, and leaves a white : 
ash. It is of rare occurrence, having been ^et with 
only at Newcastle and in the Meissner at Hesse. That 
from the latter place has been analyzed, and contains 
nearly 97 of charcoal, 2 of alumine, and 1 of oxide of 
iron. 

Columnar Glance Coal is of a dark greyish black ; it 
occurs in mass and possesses a shining lustre, between 
resinous and metallic. ^ Its fracture is not perfectly con- 
choidal ; iy very soft, frangible, and light, and always 
occurs in thick, curved, parallel, .columnar, distinct coQ" 
cretions, having smooth glimmering surfaces^ 

It burns without flame or smell, leaving a greyish white 
ash. It has hitherto only been found at the Meissner i<) 

X 
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Hene, where it oecwrs, together with other coal, in the 
newest fl<Bts-trap forroatioD. 

Slaiy Glance Coal, Anthracite, Mkenny CocU^ or 
Wdch CiJm, IB a dark iron black colour, vergiag on 
steel grey ; it occurs Id mass ; has a bright metallic 
lustre ; its fracture is somewhat slaty and curved in one 
direction, and somewhat conchoidal in the other ; it 
hi«aks easily, and is but little heavier than water* 

When pulverixed and heated, it becomes red and 
slowly consumes with a very light lambent Bame, with- 
out smoke, and when pure emits no sulphureous or bitii- 
minous odour ; it leaves a variable proportion of reddish 

ashes. , , 

The Kilkenny coal is somewhat harder than is cus- 
tomary with this variety. 

Slaty Glance coal consists of cavbon, with from 3 to 
^ per cent, of earth and iron. 

This mineral occurs in imbedded masses, beds, or 
veins, in primitive, transition, and totz rocks. It is 
found m gneiss, in micaceous schistus, in mineral veins, 
with calcareous spar, native silver, mineral pitch, and 
red iron ore ; and has been discovered by Jameson in 
the independent coal formation in the ide of Arrau. 

JET. PITCH COAL.* 

Jet is generally of a velvet black ; it occurs in mass, 
and sometimes in the shapes of branches, with a regular 
woody structure. It has a brilliant, r^nous lustre, and 
a perfectly conchoidal fracture ; it is soft and brittle, 
and is but little heavier tban water. 

It burns with a greenish flame and a strong bijtu- 

* Cosd is fatd to ezift abundantly near Cape Breton, and in the N. E. 
p?irt of Nova Scotia. 

Th^ coal of Rhode-lfland is mingled with quartz, and oecafionally with 
fibrous afbeftos. Yet it has but little hydrogen, and left bitumen. It is 
overlaid by coarie (hale, containing numerous and flrong impreflions of 

ferns. . . .1 , , . , 

The indications of coal along Connecticut nver, have railed high expec- 
tations, even in the minds of miners and geologifts. But the digging, 
boring and fearching, have not hitherto difcTofed any thing very confide- 
rable. The fmall famples I have feen, abound in bitumen, and feem to 
be fafficiently inflanmiable. It has been fuppofed that the bituminom 
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miROUs smell) leaving a yellowish ash. It occtird princi- 
pally in marly, schistose, calcareous, or sandy beds. 

It is met with in several places in France : where it b 
sometimes found enclosing amber. In one place it oc- 
curs in oblique beds, at a considerable depth, between 
beds of sandstone. It is likewise found near Wettem- 
berg in Saxony, and in several places \h Spain. It oc* 
curs in the Prussian amber mines in detached fragmentS|, 
and is there called black amber. 

In France, Germany, and Spain, it is worked into vi- 
rions trinketS) chiefly worn as part of the mourning habit; 
but when not sufficiently fine and bard for that purpose, 
it is used as fbel. 

AMB&R.^ 

Is a tnineral of .a yellow or^ffeddisifc, brown, or of a 
greenish or yellowish white jsolour* it is found in no- 

fcHiftas which contains the figures of ^es, overlays codf and tkt coiv- 

Jec^ure carries great weight. 

The coal around New-Yoi^ as on Long-Ifiand end Staten-Ifland, for 

example, Confiils moftly of carbonized or vitriolated wood. The wpecl- 
mens vi coail from the neighhonrhood of NeWArk, Middletow% and iomc 
other places, thoueh they afford indications of bitumen^ are tdo fcanty to 
be of any economical ufe. ' 

In Pennfylvania, therfe are two great coal formations ; one Otuatcd S.E» 
of the mountains, and the other N.W. The former is the glance coalj «• 
ten^in^ almoft froAi Delaware along the head waters of the Lehigh and 
Schuylkill, and to Wllkelbarre on the Sufquehannah, and along the Junia- 
ta. The latter abounds at Pittfburgh, and in the adjoining lands along tht 
Alleghany and Monongahela river^, as well as extcnfiveTy on both fides 
of the Ohio. {Darby,) ^ 

A confiderable liody of coal eiifts on the fouth fids of James rirer^ in 
Virginia. This is extenfively in ufe for (uel, and tranfported to dHtant 
places, coaftwiie. tt refts upon a primitive bottom, and is dtd^laid bf 
ihale, containing vegetable impreffions. (Matiure.) 

* Amber has been found near Crofwifck's Creeki a few miles fi-om 
Trenton. There are two varieties, the white and the yellow. Of the lat- 
ter, I have a fpeclhien ft-om General Wilfon, about two inches long, and 
an inch broad ; b part of a lal'ger maft. It has a granular or crynalHnc 
conftitution internally ; and appears externally, as if it had been moulded 
♦r figured by the conta(5t of wood. There ztc fragments ofJhelU conneded 
with it. Thefe are probably marine, as a belemnite was brought along, 
the better to (how the locality. This amber lies in the alluvial foil, reft- 
iDg upon carbonated wood, fcatter^d in .grains through fiiell-marl, and 
mingled with decompofing pyrites. Though after friSion it ];^ily at- 
tratdts light fubftances, it is not fine and tranfparent enough for ornamca- 
tal purpi^ea. 
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dules or pounded masses, from the size of coarse sand f # 
that of a man's bead. 

It is sometimes transparent, always. translucent, and 
occasionally encloses insects of the ant species, in re* 
markable preser?ation. It is somewhat heavier tbaq 
water. The strong electric powers of amber are gene- 
rally known. This property gave rise to the science of 
electricity, which was so called from hacxt^mi (Electron) 
the Greek name for amber. It seems to belong exclu- 
sively to countries of late formation. 

In Greenland, Kamschatka, and Moravia, it is found 
in grains disseminated through coal. It also occurs on 
the shores of the Baltic, of Sicily, and of the Adriatic 
sea ; in Poland, France, Italy, and many other coun- 
tries ; and occasionally in the beds of gravel in the 
neighbourhood of London, and on the coast of Norfolk 
and of Suffolk. Near the sea coast in Prussia, there are 
regular mines of amber : under a stratum, of sand and 
clay about 20 feet thick, succeeds a stratum of trees 40 
or 50 feet tMck, half decomposed, impregnated with py- 
rites and bitumen, and of a blackish brown colour.- 
Parts of these trees are impregnated with amber, which 
£C!r.ctimes is found in stalactites depending from them. 
Under the stratum of trees were found pyrites, sulphate 
of iron and coarse sand, in which were rounded masses 
of amber. The mine is worked to the depth of 100 
feet, and from the circumstances in which the amber is 
found, it seems plain that it originates firom vegetable 
juices. ^ 

The real nature and origin of amber are not under- 
stood : it is generallv considered to be a fossil resin, 
somewhat mineralized. It yields by distillation an acid^ 
called the succinic addy (succinum being the Latin for 
amber) and leaves as the residue, an extremely black, 
shining coal, which is employed as the basis of the finest 
black varnishes. When exposed to flame in the open 
air, amber takes fire and burns with a yellowish flame, 
giving out a dense, pungent^ aromatic smoke,, and leav« 
ing a light, shining, black coak 
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The Jfellite is a rar€f mineral, having hith6rt6 only 
been found in ThuHngia, ir> the district df Sdal, atid in 
Swltaferland. It occurs on bituminous wood^ and ^artby^ 
eoal, and is generally alccompanied by sulphiir. In 
-Switzerland it is accompanied by aspbaJtum. 

The honeystone is softer than amber, is transparent, 
brittle, and electric ; possesses a double refraction, and 
is found crystallized in the octohedron. 

When burnt in the open air, neither smoke nor flame 
are observable, and it eventually acquires the colour and 
consistence of chalk. The Mellite is composed of 84 
parts of mellitic acid, about 14 of alumine, 2 of silex^ 
and some iron. Its composition differs essentially from 
that of every other combustible mineral* 

RETINASPHALT. 

Retinasphalt has been found at Bovey Tracey in De- 
vonshire, adherine to brown coal injhe form of irregu- 
lar opake lumps of a pale brownish yellow colour, with 
a glistening lustre and imperfect conchoidai fracture. It 
is very brittle and soft, and somewhat heavier than wa- 
ter. When placed on a hot iron, it melts, smokes, and 
burns with a bright flame, giving out a fragrant odour ; 
it consists of 55 parts of resin, 42 of asphalt, and 3 of 
earthr 

FOSSIL COPAL.^ HlOHOATE IVE3IN.^ 

Fossil Copal* or Higbgatc Resin was found Incon- 
siderable quantity in the bed of blue clay of which 

* I bave received Foilil Copal from Jucatan, whence it it foinetime» 
brought to New- York. The mafies are as large occafionally is a manV 
fift, of a yellowifh tranfparencj and a refinous fradure* It is ufually dug: 
out of the ground, and feems occafionally to be waflied from the uplandl 
into the fea ; for navigators have obferved cepal to be raifed from the bo(^ 
Um, with the mud that adheres to their anchors. 
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Hi^^te Hill near London, in great measure consists. 
It 18 in irregular roundish pieces of a light yellowish 
dirty brown colour, sometimes transparent and with a 
resinous lustre ; it is brittle, yields easily to the knife, 
and is but little heavier than water. It gives out a 
resinous aromatic odour when heated, and melts into 
a limpid fluid ; when applied to the flame of a can^ 
die it takes fire, and before the blow-pipe bums away 
entirely. 
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WERNER'S New Theory of the Formation of Yems, 

with its application to the aft of working mines, with an 

appendix by Charles Anderson, 8vo Edin. 
CUVIBRS Essay on the Theory of the Earth, with mine- 

ralogical notes by Professor Jameson, to which are added 
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